I 


THE  NATURAL  VENTILATING  STANDARD 


rx.  No.  10. 

jl.OO  a  year.  10  cents  a  copy 


Publication  Office: 

1123  Broadway,  New  York 


New  York,  October,  1912 


Knowles*  Mushroom  Ventilator 

Placed  on  Floors  of  Theatres,  Schools,  Churches,  Public  Bldgs. 


The  oaly  air  controlling  .vrat  which  uniformly  distributes 
the  air  and  without  draught  being  felt.  Opening  adjusted 
and  locked.  Insist  on  the  Kttowles’  Mushroom. 


Mfd.  by  GEO.  E.  KNOWLES 


69  Beekman  St.,  New  York 


THE  “GLOBE”  VENTILATOR 

COPPER  AND  GALVANIZED  IRON 

SIMPUi.  SYMHBTUCAL.  STOBH  PROOF.  SUCCESSFUL 
Model  and  Bine  Print  on  Application 

GLOBE  VENTILATOR  CO.  TROY.  N.  Y 


'TRADE  MARK 


H  EG.  U.  S.  PAT.  OFFICE. 

Electric  Time  Recorders  or  Operation  Recorders  are  cat2dogued  in  new  Bull¬ 
etin  No-  138  just  off  the  press.  Bulletin  No.  1.39  on  Bristol’s  Mechanical  Time  Record- 
ersalso  just  printed.  Wri^  for  Bulletins  No.  138  and  No.  139. 

THE  BRISTOL  CO.,  WATERBURY,  CONN. 


Will  Keep  Oil  ont  of  Your  Boiler 
EKeartAlak-tlxas  XTaslTroi 
\rK/  aa-tear  Steasaao. 


Users 


IMPROVED  WOOD  STEAM  PIPE  CASINGS 

■  FOR  INSULATING  UNDERGROUND  STEAM  PIPES 

SIMPLE  DURABLE  EFFICIENT 

WRTTE 

THE  MICHIGAN  PIPE  CO.,  Bay  City,  Mkh. 


Crosby 


All  parts  intsr- 
changeable.  All 
Parts  Removable 
Tasted  for 
Highest  Preasuret 


Stean  Gaffe 
A  Valve  Co. 

Boftoa.  New 
York,  Cklcsfo 

Entered  as  second-class  matter  at  the  I'ost-Offlce  tn  New  l^ork,  Y  Copyright,  1*18,  by  A.  B.  Armagnac 


«obe 

and 

Angle 


2 


THE  HEATING  AND  VENTILATING  MAGAZINE 


THE  SPECIFICATION  OF  STEAM  FITTING 
AND  ENGINEERING  SUPPLIES  THAT  BEAR 
THE  “SIMMONS  MARK"  IS  AN  INSURANCE 
AGAINST  DISSATISFACTION.  A  GUARAN- 
TEE  OF  EFFICIENCY  AND  HIGHEST 
STANDARD  OF  QUALITY.  tt  u  t> 


The  Rothchild  Rotary 
Gate  Blow-off  Valve 

is  a  marked  improvement 
over  any  other  <dass  of 
Blow-off  Valve  in  use. 

It  is  £uaranteed  to  be  the 
only  valve  ever  made 
that  will  positively  hold 
steam,  water,  ammonia, 
gas,  oil  or  other  fluids, 
hot  or  cold.  It  is  speci¬ 
fied  for  use  on  all  big  in¬ 
stallations  where  only 
hig^y  dependable  fit¬ 
tings  are  required. 


The  Rothchild  Rotary 
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has  been  subjected  to 
severe  tests — tests  that 
have  proven  conclu¬ 
sively  their  complete  effi¬ 
ciency  and  depend  ability. 
It  is  recognized  as  the 
“standard  of  the  valve 
world"  by  most  emi¬ 
nent  engineers  of  the 
century. 

Let  us  tell  you  more 
about  it. 


Simmons  Locknut  Plates 

are  made  of  cast  iron  and  brass  and  designed  for  use'  in  either  con¬ 
crete  or  wood  fioorii^.  On  every  installation  they  have  met  with  the 
greatest  satisfaction.  The  extended  .sleeve  makes  an  absolutely  water¬ 
tight  joint  and  prevents  water  from  dripping  to  floor  below  when  con¬ 
crete  floor  is  flushed.  It  protects  wood  flooring  from  superheated  steam 
or  hot-water  pipes.  The  pipe  sleeve  can  be  made  from  any  pipe  you 

have  on  hand 
by  threadii^  at 
both  ends.  They 
are  also  adapted 
to  side  walls  in 
gas,  water  or 
steam  instal¬ 
lations. 
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The  Natural  Ventilating  Standard 

By  Konrad  Meier. 


Although  the  engineering  profession 
will  naturally  listen  to  hygienists  in 
seeking  a  standard  for  its  work  and  has 
been  trying  of  late  to  reconcile  their 
recent,  apparently  conflicting  discover¬ 
ies  and  opinions,  there  is,  on  second 
thought,  much  ground  for  the  criticism 
expressed  by  a  prominent  hygienist  that 
much  has  been  quoted  by  engineers  on 
physiology,  but  very  little  said  on  en¬ 
gineering  problems. 

We  need  only  to  remember  that  there 
is  always  a  natural  standard  to  which  no 
physiologist  can  take  exception.  The 
engineer  should  be  able  to  define  this 
standard  and  to  solve  the  problems  of 
meeting  it,  but  evidently,  much  remains 
to  be  done  in  this  direction. 

The  object  of  heating  and  ventilating 
reduces  itself  to  the  reproduction  in¬ 
doors  of  the  natural  outdoor  atmosphere 
at  its  best,  or  to  approximate  it  as  far 
as  conditions  will  permit.  This  ideal  is 
definite  and  simple  enough,  but  it  is  not 
adequately  expressed  by  temperature, 
humidity  and  carbonic  acid  percentage 
of  the  air.  These  customary  standards 
are  therefore  often  misleading  and  do 
not  by  any  means  assure  comfort  and 
wholesome  air.  For  instance,  a  room 
may  have  the  stipulated  air  temperature 
of  70®  F.  at  normal  humidity  and  still 
be  chilly  while  the  walls  remain  cold  and 
damp.  Again,  the  same  room  may  feel 
close  at  other  times,  at  the  same  air  tem¬ 


perature,  when  the  surrounding  objects 
radiate  too  much  heat.  If  the  customary 
requirement  of  70°  F.  is  interpreted  to 
be  an  average  air  temperature,  there  is 
much  chance  for  variation  between  floor 
and  ceiling,  also  from  inside  toward  out¬ 
side  walls.  Temperature  readings,  espe¬ 
cially  dry  bulb,  are  notoriously  decep¬ 
tive  and  used  often  mainly  for  moral 
effect.  Occasionally  a  customer  can  be 
satisfied  by  merely  shifting  the  ther¬ 
mometer.  The  heat,  therefore,  must, 
not  only  be  imparted  to  the  air,  but  in  a 
good  measure  to  the  structure  itself,  and 
be  fairly  distributed. 

A  fixed  amount  of  moisture  at  normal 
air  temperature  may  give  different  de¬ 
grees  of  comfort  according  to  emission 
or  absorption  by  the  structure,  that  will 
effect  the  relative  humidity  and  sensible 
temperature.  Even  the  same  percentage 
of  saturation  will  give  the  impression  of 
more  or  less  dryness,  depending  on  the 
amount  of  dust  in  the  air.  It  should, 
be  remembered  also  that  the  bearing  on 
comfort  and  health  of  relative  humidity 
in  itself,  within  reasonable  limits,  has 
never  been  demonstrated  conclusively, 
it  being  almost  impossible  to  exclude  all 
other  factors  that  will  interfere  with  a 
fair  comparison.  A  standard  percentage 
of  humidity  is  therefore  of  questionable 
value  and  comparatively  unimportant 
in  any  event,  since,  after  all,  we  may 
feel  comfortable  outdoors  within  a  con- 
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siderable  range  of  saturation.  Objec¬ 
tionable  extremes  can  be  avoided  in  or¬ 
dinary  situations  by  proper  selection  and 
use  of  the  heat  carrier  and  of  the  ven¬ 
tilating  system. 

FUNCTION  OF  CARBONIC  ACID  TESTS. 

As  to  the  customary  tests  for  car¬ 
bonic  acid,  they  will  merely  give  an  in¬ 
dication  to  what  extent  the  products  of 
combustion  generated  by  the  occupants 
or  other  sources  are  being  diluted.  Un¬ 
der  stated  conditions,  this  may  be  ac¬ 
cepted  as  showing  the  quantity  of 
ventilation,  but  not  the  quality,  which 
is  most  essential.  Such  tests  can  never 
prove  the  purity  and  wholesomeness  of 
the  air,  since  it  is  often  made  unfit  in 
various  ways,  not  indicated  by  the  per¬ 
centage  of  carbonic  acid.  In  fact,  the 
kind  of  vitiation  measured  by  it  is  now 
considered  to  play  a  minor  part.  Lack 
of  sanitation,  sometimes  in  connection 
with  heating,  or  even  in  the  ventilating 
apparatus  itself  may  be  a  factor  in  pol¬ 
luting  the  air.  For  example,  a  system 
that  will  raise  or  stir  dust,  vapor  and 
heat  instead  of  deftly  picking  up  and 
removing  them,  is  often  worse  than  no 
artificial  provision,  even  though  it  might 
make  a  better  showing  by  the  carbonic 
acid  test.  Other  methods  of  testing, 
likewise,  have  a  limited  application. 
There  is  no  better  device  than  the  hu¬ 
man  nose  to  tell  an  undesirable  state  of 
the  air.  It  will  also  help  to  trace  its 
sources,  which  may  require  attention. 
HEATING  SYSTEM  SHOULD  BE  ADAPTED  TO 
STRUCTURE. 

It  is  evident,  therefore,  that  other 
points  must  be  considered  besides  tem¬ 
perature,  humidity  and  the  rate  of 
dilution  or  renewal.  The  natural  stan¬ 
dard  indeed  gives  considerable  latitude 
in  respect  to  these  items,  which  is  really 
consistent  with  the  natural  conditions 
and  changing  requirements,  but  it  will 
define  more  clearly  some  other  essen¬ 
tials.  The  most  vitalizing  and  agreeable 
atmosphere  is  that  of  a  sunny  day  with 
cool  bracing  winds,  giving  energy  direct 
from  the  heat  rays  of  the  sun.  stimulat¬ 
ing  respiration  and  the  thermal  func¬ 
tions  of  the  body.  To  approach  this,  a 
certain  amount  of  radiant  heat  seems 
necessary  to  produce  comfort,  while  the 
air  temperature  should  be  kept  down. 


thus  creating  a  condition  similar  to  the 
sense  of  relief  that  one  experiences  after 
flushing  a  well-heated  room  by  windows, 
the  air  itself  being  cool  and  sweet,  while 
the  walls  regulate  and  keep  up  the  sen¬ 
sible  heat.  Hot  air,  for  instance,  even 
when  fresh  when  applied  in  rooms  with 
thin,  cold  walls,  will  not  have  the  same 
effect.  Direct  radiation  with  indepen¬ 
dent  air  supply  to  supplement  leakage 
as  far  as  needed,  would  seem  to  come 
nearer  to  it  in  such  cases,  while  mas¬ 
sive  buildings,  requiring  little  heat,  can 
be  warmed  successfully  by  air,  which 
need  not  be  as  hot  and  is  more  likely  to 
be  wanted  for  ventilation.  Again,  occa¬ 
sional  airing  would  not  interfere  as 
much  with  the  heating.  In  other  words, 
the  system  of  heating  and  ventilating 
should  be  adapted  to  the  structure,  so 
that  a  room  may  be  kept  comfortable  at 
the  lowest  air  temperature  practicable. 

THERMAL  RESERVE  OF  APPARATUS  AND 
BUILDING  A  FACTOR. 

For  similar  reasons  it  is  desirable  to 
consider  the  thermal  re.serve  of  the  ap¬ 
paratus  and  building.  Solid  walls  are 
slow  to  heat  to  a  point  where  a  room 
will  feel  comfortable.  Hence,  if  air  is 
the  heat  carrier,  the  service  should  be 
continuous  or  ample  time  should  be  al¬ 
lowed  for  heating  up.  Failure  to  do  so 
will  result  in  cold  walls  and  high  air 
temperatures  in  the  effort  to  relieve  the 
chill,  creating  undesirable,  uneven  con¬ 
ditions.  Light  and  permeable  struc¬ 
tures  should  have  some  reserve  heat 
stored  in  the  apparatus  itself  to  create 
more  equable  temperatures.  Hot  water 
heating  will  often  meet  this  requirement 
by  preventing  excessive  drop  of  room 
temperatures  over  night  that  would  call 
for  extra  heating  capacity  in  the  morn¬ 
ing  and  higher  temperature  of  heating 
surface. 

The  heating  should  also  be  suited  to 
the  method  and  need  of  ventilating.  In 
cases  where  windows  are  used  to  any 
extent  in  addition  to  or  without  some 
artificial  system,  direct  heating  is  always 
best,  as  it  will  not  be  interrupted  by  out¬ 
side  influences,  but  is  stimulated,  if  anv- 
thing,  according  to  need.  Indirect  heat¬ 
ing,  even  with  blowers,  cannot  be 
depended  upon  while  windows  are  open 
and  is  liable  to  be  upset  for  a  good  part 
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of  the  time,  because  of  disturbances  The  combination  of  heat  and  dust  is 


throughout  the  structure.  Except  m 
massive  buildings,  where  occasional  air¬ 
ing  cannot  cool  the  rooms  appreciably 
and  where  the  ventilating  requirements 
more  nearly  coincide  with  those  for 
heating,  the  heating  should  be  indepen¬ 
dent  of  the  air  supply.  As  a  general 
rule,  the  need  for  ventilation  is  greatest 
when  rooms  are  liable  to  become  over¬ 
heated.  while  in  cold  weather  the  in¬ 
creased  natural  leakage  and  circulation 
justifies  a  reduction  of  the  artificial  ca¬ 
pacity. 

Again,  the  air  supply  is  often  wanted 
only  for  brief  periods  while  the  heat 
must  be  kept  up  longer  for  various  rea¬ 
sons.  It  would  seem,  that  each  prob¬ 
lem  could  be  solved  to  better  advantage 
and  higher  efficiency  secured,  if  treated 
by  itself  in  the  most  straightforward 
and  direct  manner.  Partial  combina¬ 
tions  with  the  double  ducts  and  other 
ways  of  varying  temperatures  introduce 
niechanical  and  other  difficulties  and 
rarely  accomplish  the  results  expected. 

PREVALENCE  OF  DUST  IMPORTANT  FE.\- 
TLTp.E. 

Heating  and  ventilating  equipment 
that  would  meet  these  requirements  as 
to  agreeable  air  and  wall  temperature, 
proper  ‘distribution  and  efficient  opera¬ 
tion,  may  still  lead  to  complaints  from 
dryness  owing  to  a  prevalence  of  dust, 
from  foulness  owing  to  dust  combined 
with  moisture  and  from  stuffiness  in 
general,  even  before  occupancy.  These 
complaints  may  be  due  to  lack  of  salu¬ 
brity  in  general,  but  more  often  the  fail¬ 
ure  to  observe  the  elementary  rules  of 
hygiene  in  regard  to  the  design  and 
maintenance  of  heating  as  well  as  ven¬ 
tilating  apparatus.  Purity  and  sweet¬ 
ness  of  the  air,  according  to  the  natural 
standard  are  most  essential.  It  seems 
plain  that  room  air  cannot  be  pure  if 
continuously  or  periodically  contamina¬ 
ted  by  dried,  cooked  and  partly  decom¬ 
posed  dust  lifted  and  carried  around  by 
hot  air  currents  rising  from  dirty  heat¬ 
ing  surfaces.  On  the  other  hand,  direct 
radiation  will  be  objectionable  where  it 
cannot  be  kept  clean,  as  would  be  the 
case  in  certain  industrial  buildings,  or 
when  it  cannot  be  placed  effectively.  To 
screen  direct  radiation  is  also  objection¬ 
able.  since  concealed  surfaces  will  never 
be  kept  clean  in  the  nature  of  things. 


fatal  to  pure  air.  Apparatus  must  be 
designed  to  avoid  or  reduce  as  much 
as  -possible  such  sources  of  contamina¬ 
tion.  This  will  often  help  where  tests 
for  carbonic  acid  fail  to  indicate  the 
remedy,  or  merely  call  for  more  volumes 
to  be  supplied,  possibly  impure  and  ap¬ 
plied  at  high  cost,  with  low  efficiency. 

Purity  may  be  affected  also  by  inju¬ 
dicious  choice  and  proportioning  of  air 
supply  and  exhaust.  The  latter  for  in¬ 
stance  is  always  preferable  when  deal¬ 
ing  with  solid  particles,  which  should  be 
removed  at  or  close  to  the  source.  Ven¬ 
tilation  on  the  principle  of  diluting  im¬ 
pure  air  is  inefficient  in  such  cases  as  it 
can  never  remove  all  of  the  contamina¬ 
tion. 

The  natural  standard  thus  would  leave 
the  most  desirable  air  temperature,  hu¬ 
midity  and  renewal  in  a  given  case  to 
be  determined  within  liberal  limits,  well 
enough  understood  and  settled  general 
custom  and,  besides,  will  force  attention 
upon  the  hygienic  requirements,  which 
cannot  be  expressed  in  customary  meas¬ 
ures,  but  may  be  defined  by  a  few  rules. 

SUGGESTIONS  FOR  MEETING  HYGIENIC 
REQUIREMENTS. 

1.  Keep  down  room  air  temperatures 
by  utilizing  radiant  heat  in  mild  form 
in  place  of  warm  air  currents,  as  far 
as  conditions  will  permit. 

2.  Reduce  warm  air  currents  by  mod¬ 
erate  temperature,  low  height  and  shal¬ 
lowness  of  heating  surfaces. 

3.  Distribute  and  locate  heating  sur¬ 
faces  according  to  exposure  to  secure 
even  temperature. 

4.  Select  system  and  heat  carrier  to 
suit  structure  and  service  conditions,  to 
avoid  cold  walls  and  overheated  air. 

5.  Use  heating  surfaces  that  are  vis¬ 
ible  and  easily  cleanable,  or  self-clean- 
ing. 

6.  Do  not  let  decoration  interfere  with 
sanitation. 

7.  Avoid  forming  dirt  corners  by  pip¬ 
ing  and  apparatus. 

8.  Insist  on  proper  regulation  of  heat 
emission  in  one  form  or  another,  which 
means  also  insulation  of  surfaces  not 
under  control. 

9.  Do  not  sacrifice  heating  efficiency 
to  obtain  ventilation  or  vice  versa,  do 
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not  spoil  the  air  supply  by  heating  it 
higher  than  necessary. 

10.  Ventilate  locally,  as  far  as  feas¬ 
ible,  with  regard  to  sources  of  vitiation 
rather  than  on  the  principle  of  diluting 
impurities. 

11.  Preserve  the  purity  and  sweetness 
of  the  air  supply. 

Whether  the  requirements  be  ex¬ 
pressed  in  the  customary  terms  or  the 
natural  standard  be  taken  as  a  guide,  the 
results  will  always  largely  depend  on 
the  mechanical  perfection  of  the  appara¬ 
tus.  This  means  assurance  of  proper 
heat  delivery,  when  and  where  required, 
of  the  right  volumes  and  temperature 
for  the  air  supply  and  the  efficiency  of 
an  exhaust  system,  all  to  be  effected 
under  varying  conditions  and  outside 
influences.  Most  of  the  complaints  of 
overheating,  underheating,  drafts  and 
stagnant  air  will  be  found  at  bottom  to 
be  the  result  of  poor  engineering,  if 
the  failure  to  calculate  systematically, 
on  the  basis  of  natural  laws  can  be 
so  called.  Sometimes  these  defects  are 
aggravated  by  lack  of  judgment  and 
experience  in  advising  owners,  archi¬ 
tects  and  builders,  which  is  also  the 
fault  of  the  engineer,  or  whoever  had 
attempted  to  play  his  part.  When  over¬ 
ruled  on  vital  points,  that  would  slight 
legitimate  requirements  and  cause  suf¬ 
fering  to  other  people,  the  engineer 
should  not  be  content  merely  to  be  on 
record,  but  he  should  fight,  on  general 
principles,  for  what  is  fair  to  all  parties 
concerned.  If  he  does  not  insist  or  re¬ 
sign,  he  connives  with  the  unscrupulous 
property  owner,  who  cares  not  whether 
his  premises  are  safe  and  sanitary. 

The  success  of  a  plant  will  depend, 
furthermore,  on  the  solution  of  the  prob¬ 
lem  from  the  economical  point  of  view. 
The  failure  to  boil  down  and  to  elim¬ 
inate  the  superfluous  or  to  strip  an  ap¬ 
paratus  of  all  the  cumbersome  parts,' 
deadweight  and  unnecessary  capacity,  is 
always  a  handicap  in  service  and  main¬ 
tenance.  Over  elaboration  is  poor  en¬ 
gineering,  which  should  be  tolerated 
under  no  conditions.  Excessive  cost  due 
to  unwarranted  reserve  parts  or  dupli¬ 
cation  in  place  of  the  one  reliable  device 
is  retarding  confidence  by  investors  as 
much  as  those  cases  where  the  bare 
requirements  are  deliberately  slighted  in 


competition  and  those  where  the  meagre 
funds  might  have  sufficed,  if  applied 
to  best  advantage.  The  cost  of  opera¬ 
tion  should  be  considered,  not  only  with 
a  view  to  best  investment,  but  in  the 
light  of  what  the  owner  can  afford. 
Simplicity,  ease  of  control,  and  the  ex¬ 
tent  to  which  a  plant  is  made  fool-' 
proof,  are  also  essential.  The  frequent 
failure  to  work  out  these  features  often 
results  in  that  disinclination  of  many 
owners  to  make  use  of  the  equipment, 
of  which  engineers  often  complain,  but 
which  in  the  last  analysis  is  due  to  poor 
judgment  on  their  part. 

On  fair  consideration  it  will  be  ad¬ 
mitted  that  actual  practice  still  too  fre¬ 
quently  falls  short  of  the  old-established 
requirements  and  rarely  approaches  the 
ideal  of  reproducing  nature  at  her  best. 
While  stipulation  as  to  temperature  and 
air  volumes  may  be  necessary  in  some 
cases  and  for  some  people,  too  much  at¬ 
tention  has  been  directed  to  the  quanti¬ 
ties,  at  the  expense  of  quality  in  heating 
and  ventilating,  which  would  be  devel¬ 
oped  by  the  consideration  of  the  natural 
standard.  If  engineers  will  use  but  fair 
judgment  and  good  sense  as  to  capaci¬ 
ties,  take  care  of  accurate  delivery,  and 
mechanical  perfection  of  apparatus  in 
general,  adapt  the  method  to  the  situa¬ 
tion  and  insist  on  sanitary  apparatus, 
there  will  be  less  need  of  guarantees  and 
less  question  as  to  temperature  humidity 
and  carbonic  acid  tests.  There  will  be 
less  talk  of  canned  air.  Window  venti¬ 
lation  will  resume  its  legitimate  time  and 
place.  It  would  seem,  indeed,  that  the 
problems  of  the  day  are  mainly  for  the 
engineers  to  solve. 

Fresh  air  is  air  that  is  cool  and  in 
motion  and  free  from  odor.  Its  oxy¬ 
gen  and  carbon  dioxide  content  are 
comparatively  unimportant.  Its  feeling 
of  freshness  and  its  freedom  from  odor 
are  the  important  things.  Pure  air  is 
normal,  outdoor  air  having  the  normal 
percentage  of  oxygen,  carbon  dioxide, 
nitrogen,  etc.  We  must  make  that  dis¬ 
tinction  between  fresh  air  and  pure  air. 
Modern  efficient  ventilating  systems  do 
what  they  are  built  for — namely,  keep 
the  air  pure.  They  do  not  and  cannot 
automatically  keep  it  fresh  as  well. — 
Dr.  Luther  H.  Gulick. 
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The  Attitude  of  Heating  Engineers  towards  the  ffeW 
Thought  on  Heating  and  Ventilation 


How  the  new  ideas  in  heating  and 
ventilation,  advanced  by  physiologists, 
as  well  as  by  those  in  the  heating  pro¬ 
fession,  are  viewed  by  engineers  gener¬ 
ally,  is  well  illustrated  in  the  discussion 
that  followed  the  reading  of  a  paper  on 
“Open  Windows  with  Mechanical  Ven¬ 
tilation,”  by  Ralph  C,  Taggart,  before 
the  summer  meeting  of  The  American 
Society  of  Heating  and  Ventilating  En¬ 
gineers. 

In  this  paper  the  author  stated,  among 
other  things,  that  in  his  judgment  no 
ventilating  system  should  be  installed  in 
which  the  balance  of  the  system  is  apn 
preciably  affected  by  the  opening  of  win¬ 
dows. 

“We  should  allow  the  occupants  of  a 
room,”  continued  Mr.  Taggart,  “some 
easy  means  of  changing  air  conditions 
within  the  room.  No  matter  how  care¬ 
fully  the  system  is  operated,  it  cannot 
meet  all  individual  requirements,  and  if 
the  opening  of  windows  is  not  allowed, 
the  simplest  and,  in  many  cases,  the 
only  easy  means  of  controlling  certain 
air  conditions  is  removed.” 

Proceeding  on  this  basis.  Mr.  Taggart 
considered  the  question  of  using  open 
windows  in  connection  with  a  ventila¬ 
ting  system  where  air  is  taken  from  out- 
of-doors  and  where  it  is  washed  and 
blown  through  suitable  ducts  to  the  vari¬ 
ous  rooms  of  the  building.  “Some  en¬ 
gineers,”  he  said,  “maintain  that  if  win¬ 
dows  are  opened  in  rooms  supplied  with 
air  from  a  fan  or  blower,  a  large  part  of 
the  air  supplied  by  the  fan  will  immedi¬ 
ately  pass  to  the  rooms  in  which  the 
windows  are  open,  and  that  the  other 
rooms  will  not  receive  their  proper  pro¬ 
portion  of  air,  or,  in  other  words,  it  is 
maintained  that  the  distribution  of  the 
air  will  be  seriously  interfered  with. 

“Investigation  shows  that  the  tendency 
of  air  to  enter  a  building  through  open 
windows  is  much  greater  than  the  ten¬ 
dency  to  suck  air  out  from  a  room 
through  open  windows.  This  is  due  to 
two  facts :  first,  a  building  acts  to  a  con¬ 
siderable  extent  like  a  chimney;  and, 
second,  the  inertia  of  the  air,  when  there 


is  any  breeze,  is  much  more  effective  in 
bringing  air  in  through  an  open  window 
than  in  sucking  air  out. 

“The  engineer  may  say,  however,  that 
it  is  a  question  of  pressure  and  that  with 
the  ventilating  system  in  operation  the 
various  rooms  are  carried  under  a  con¬ 
siderable  pressure.  This  is  a  mistaken 
notion  with  the  ordinary  ventilating  ap¬ 
paratus.  With  vent  or  exhaust  flues  of 
any  reasonable  size,  plus  also  the  chances 
for  air  leakage  around  the  room  itself, 
it  will  be  found  in  rare  instances  only, 
in  a  ventilating  apparatus,  that  the  pres¬ 
sure  in  any  room  is  sufficiently  above 
the  outdoor  pressure  so  that  it  may  be 
measured  by  any  except  perhaps  the  most 
delicate  of  instruments.  The  additional 
flow  of  air,  therefore,  is  usually  very 
small  in  a  room  with  open  windows,  be¬ 
cause  of  any  lessening  of  pressure  within 
the  room.  In  fact,  with  the  air  blow¬ 
ing  into  a  room  from  out-of-doors,  it 
will  be  found  that,  while  the  total  air 
admitted  to  the  room  is  greater  with 
the  windows  open,  the  air  entering  the 
room  from  the  ventilating  apparatus  is 
less,  so  that  more  air,  rather  than  less, 
is  left  for  the  other  rooms. 

“Let  us  assume  a  room,  however,  in 
which  considerable  pressure  is  carried 
within  the  room  itself,  although  this 
shows  a  very  faulty  design  in  the  ven¬ 
tilating  equipment.  In  such  a  case  the 
onening  of  windows  on  a  particular  day 
when  the  wind  is  most  effective  in  re¬ 
moving  air  from  the  room  will  cause  an 
excess  of  air  to  enter  the  room  from 
the  ventilating  apDaratus.  This  excess 
however,  is  not  so  great  as  might  be 
imagined  especially  if  the  connections  in 
the  branch  flues  from  the  main  ducts  to 
the  individual  rooms  have  some  appreci¬ 
able  resistance,  as  they  usually  do. 

“The  increase  in  air  supply  varies  only 
as  the  square  root  of  the  increased  dif¬ 
ference  of  pressure,  and  if  in  the  original 
design  the  branch  connections  have  been 
slightly  choked  so  as  to  place  the  larger 
part  of  the  duct  resistance  in  these 
branches,  the  increase  in  air  discharge 
into  a  room  with  open  windows  may  be 
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made  practically  negligible.  Some  may 
say  that  this  resistance  in  the  branch 
connections  is  very  undesirable.  This  is 
not  so  if  the  m^in  ducts  are  made  of 
proper  size,  so  as  to  minimize  the  fric¬ 
tion  within  them,  and  this  is  desirable, 
for  the  main  ducts  are  usually  horizontal 
ducts,  and  the  horizontal  ducts  should 
always  be  large  enough  to  be  easily  ac¬ 
cessible  and  larce  enough  so  that  the 
total  friction  resistance  within  the  duct 
system  is  small.  If  the  friction  in  the 
main  ducts  is  small,  the  friction  in  the 
branch  connections  may  also  be  small 
and  yet  large  enough  so  that  the  friction 
in  the  main  ducts  is  negligible  in  com¬ 
parison. 

'“How  small  an  increase  in  duct  sizes 
is  required  to  reduce  the  friction  in  ducts 
is  often  not  appreciated.  For  the  same 
quantity  of  air  delivered  the  friction 
varies  inversely  as  the  fifth  power  of  the 
diameter,  so  that  if  the  diameter  of  a 
duct  or  pipe  is  doubled,  its  friction  is 
reduced  to  1-32  of  its  former  value.  If 
the  duct  is  increased  in  diameter  only 
50%,  the  duct  whose  diameter  is  two- 
thirds  of  the  other  duct  has  a  friction 
resistance  more  than  seven  and  one-half 
times  as  great,  or  if  the  diameter  is  in¬ 
creased  only  one-fourth,  the  friction  re¬ 
sistance  is  reduced  in  the  ratio  of  more 
than  three  to  one. 

‘Tt  has  come  to  be  the  practice  in 
many  cases  in  ventilating  apparatus  to 
reduce  the  sizes  of  ducts,  etc.,  to  such 
an  extent  that  many  of  the  horizontal 
ducts  are  practically  inaccessible  and  so 
that  the  friction  resistance  in  the  ap¬ 
paratus  results  frequently  in  the  clos¬ 
ing  down  of  the  apparatus  because  of 
the  power  required  to  operate  the  fan, 
especially  if  connected  to  a  motor  taking 
electric  current,  which  may  cost  5  to  10 
cents  per  kilowatt-hour.  Main  ducts  and 
main  branches,  therefore,  should  be 
made  large,  while  vertical  branches 
should  be  properly  reduced. 

“If  then  the  windows  may  be  opened 
''’  en  with  the  ordinary  fan  system  of 
heating,  some  one  may  say  that  the  good 
air  from  the  ventilating  ^system  will 
escape  directly  out  of  doors.  Generally 
speaking,  this  is  not  so,  and  in  the  spe¬ 
cial  instances  where  they  occur,  short 
circuits  from  the  air  inlets  of  the  ven¬ 
tilating  apparatus  to  open  windows  are 
usually  easily  rectified. 


“Some,  however,  may  say  that  whereas 
we  get  pure  washed  air  from  the  ven¬ 
tilating  apparatus,  we  get  only  dusty  air 
from  the  windows.  This  is  denied  by 
open-window  enthusiasts.  The  truth  lies 
between  these  two  statements.  In  very 
dusty  localities  there  may  be  consider¬ 
able  objection  to  admitting  air  directly 
from  out-of-doors  without  washing  or 
cleaning  it,  but  I  believe  there  are  few 
who  will  not  acknowledge  that  we  get 
pretty  good  air  in  summer  through  open 
windows,  and  if  it  is  good  enough  for  us 
in  the  summer  it  should  not  be  rejected 
because  of  similar  chemical  constituents 
in  the  colder  weather. 

“In  regard  to  the  question  of  humid¬ 
ity,  the  opening  of  windows  for  admit¬ 
ting  air  may  change  the  humidity  of  the 
air,  but  if  it  renders  the  room  more 
habitable  and  comfortable  the  author 
sees  no  reason  why  it  should  not  be  con¬ 
sidered  an  improvement. 

“In  regard  to  comfort,  on  the  other 
hand,  there  is  an  element  of  temperature 
stratification  of  the  air  which  seems  to 
be  stimulating  and  invigorating  to  many 
people.  In  other  words,  air  at  a  dead 
uniform  temperature  is  not  so  desirable 
as  air  in  which  there  are  some  differ¬ 
ences  in  temperature.  This  can  be  car¬ 
ried  too  far,  however,  especially  with 
people  of  sluggish  circulation.  In  so  far 
as  it  is  desirable  it  can  often  be  obtained 
very  easily  by  the  opening  of  windows 
in  conjunction  with  the  ventilating  sys¬ 
tem.  It  can  also  be  obtained  without 
open  windows,  but  usually  not  nearly  so 
readily. 

“Open  windows  used  in  conjunction 
with  ventilating  systems  in  general, 
therefore,  increase  the  quantity  of  fresh 
air  supplied;  provide  means  for  admit¬ 
ting  cool  air;  give  an  additional  temper¬ 
ature  control,  and  often  furnish  an  easy 
method  of  adding  to  the  possible  com¬ 
fort  of  occupants.  Open  windows  should 
not,  in  the  average  case,  and  absolutely 
cannot,  in  a  well-designed  ventilating 
apparatus,  interfere  with  the  operation 
of  the  ventilating  system.” 


DISCUSSION. 

F.  R.  Stills  It  is  my  opinion  there 
is  not  a  subject  before  this  society  of 
greater  moment  at  this  time,  particularly 
to  the  engineers  if  not  for  the  public 
good,  than  to  start  an  investigation  either 
among  ourselves  or  in  urging  it  upon 
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physiologists,  to  determine  what  is  the 
quality  of  air  necessary  for  the  welfare 
of  the  human  being.  There  are  none 
among  them  who  have  any  sound  opin¬ 
ion  on  the  subject.  The  fact  of  the  mat¬ 
ter  is,  the  only  method  we  have  now  for 
determining  the  quality  of  air  is  by  the 
measurement  of  the  carbon  dioxide  in 
the  air,  which  has  been  very  conclusively 
proven  is  not  an  exact  or  satisfactory 
measurement  at  all. 

In  early  April  I  was  invited  to  visit 
the  University  of  Minnesota,  where  Pro¬ 
fessor  Bass  has  equipped  a  room  in  one 
of  the  public  schools,  located  in  one  of 
the  worst  districts  of  the  town,  consid¬ 
ering  the  class  of  children  who  attend 
it.  They  are  mostly  made  up  of  “river 
rats”  from  the  lowlands;  they  are  ges- 
erally  very  unclean  and  there  has  been 
more  complaint  about  that  particular 
school  than  any  other.  We  loaned  them 
part  of  the  apparatus  and  the  instru¬ 
ments  to  carry  on  this  work,  and  others 
have  loaned  other  parts  of  it.  They 
have  an  air  washer,  temperature  and 
humidity  controlling  thermostats  and  hu- 
midostats,  and  every  desk  in  the  room 
has  a  nozzle  so  shaped  and  at  such  an 
angle  that  each  pupil,  no  matter  what  his 
position,  whether  sitting  back  in  his 
chair  or  leaning  over  his  deck,  is  di¬ 
rectly  in  the  flow  of  fresh  air.  Unfor¬ 
tunately,  the  apparatus  was  not  com¬ 
pleted  in  time,  so  nothing  can  be  done 
this  year.  Professor  Bass  has  no  hob¬ 
bies  nor  theories  to  demonstrate  in  this 
thing  at  all.  His  idea  is  to  invite  physio¬ 
logists  to  come  there.  The  State  is  pay¬ 
ing  for  a  portion  of  the  expense  neces¬ 
sary  to  carry  on  the  investigations.  I 
might  add  that  he  has  also  put  in  an 
ozone  machine. 

I  was  recently  reading  an  article  which 
appeared  in  one  of  the  English  engi¬ 
neering  papers — that  they  are  seriously 
considering  this  same  problem  over 
there.  It  seems  to  be  a  subject  which 
will  be  very  difficult  to  solve.  This  ar¬ 
ticle  concluded  there  must  be  something 
in  the  changes  in  the  outside  atmos¬ 
phere,  not  present  in  an  artificially  heat¬ 
ed  building,  which  has  an  effect  on  the 
human  system  that  present  ventilating 
systems  fail  to  accomplish.  The  air  is 
not  always  of  the  same  constituency  out 
of  doors,  and  it  is  this  change  from  one 


condition  to  another  which  evidently 
gives  us  relief.  We  know  that  in  our 
exercises  and  in  our  amusements  and 
other  habits  of  life,  we  get  very  tired 
of  any  one  continuous  steady  element; 
it  becomes  monotonous  and,  I  think,  per¬ 
haps,  our  whole  nervous  system  uncon¬ 
sciously  is  affected  in  this  same  way  by 
the  uniform  conditions  prevailing  inside 
our  buildings ;  there  is  something  in  this 
beyond  the  engineer ;  it  is  up  to  the  phy¬ 
siologist,  I  think  we  ought  to  take  some 
action  or  place  ourselves  on  record  in 
some  way  to  induce  physiologists  to 
make  an  examination  into  this  thing  on  a 
very  much  broader  scale  than  ever  has 
been  heretofore  attempted.  We  need  just 
such  assistance  and  then  we  will  have  a 
standard  and  know  how  to  proceed.  But 
as  this  thing  is  going  on,  with  a  lot  of 
doctors  saying  one  thing  and  another 
lot  saying  something  else,  the  ultimate 
result  will  be,  there  won’t  be  any  ventil¬ 
ating  business  for  us,  if  it  all  goes  to 
open  windows.  (Laughter.)  It  seems 
absurd,  on  the  face  of  it,  that  the  doc¬ 
tors  should  take  such  a  stand ;  they  will 
advocate  the  open  window  for  a  well  and 
healthy  individual,  and  yet  if  you  try  to 
get  a  doctor  to  open  a  window  in  an 
operating  room  he  will  have  a  fit;  he 
would  not  attempt  to  carry  on  an  opera¬ 
tion  there  because  the  dust  and  dirt 
would  blow  in  and  get  into  the  wounds. 

I  think  the  case  of  a  patient  in  whom 
certain  cuts  or  incisions  have  been  mad^ 
and  is  thus  exposed  to  bacteria  is  no 
more  critical  than  the  constant  exposure 
of  the  mucous  membranes  of  other  parts 
of  our  bodies.  Some  people  have  a 
very  low  resisting  quality,  either  sick  or 
well,  whereas  other  people  can  throw  off 
most  anything;  we  have  to  take  care  of 
both  kinds. 

^  I  think  it  is  a  very  important  proposi¬ 
tion  which  confronts  us,  and  I  hope  the 
society  will  give  more  than  passing  at¬ 
tention  to  it. 

Vice-President  Hale:  Those  who 
were  at  the  annual  meeting  in  Januar}’ 
will  remember  the  heated  discussion  on 
the  floor  on  this  very  subject,  mostly  be¬ 
tween  the  physiologists,  and  they  have 
not  yet  decided  exactly  what  standard 
they  are  going  to  set  up  for  our  consid¬ 
eration. 


18 


THE  HEATING  AND  VENTILATING  MAGAZINE 


H.  W.  Whitten:  I  wish  to  add  that 
it  is  not  only  a  physiological  question  but 
largely  a  psychological  one,  largely  a 
question  of  imagination  as  to  what  is 
good  and  what  is  bad  ventilation.  That 
feature  was  brought  out  in  a  conference 
between  a  committee  of  this  society  on 
school  ventilation  and  a  committee  of 
the  American  Society  of  School  Hy¬ 
giene,  in  which  the  doctors  and  scientists 
composing  the  school  hygiene  committee 
expressed  the  unanimous  opinion  that 
mechanical  ventilation  as  now  practiced 
by  engineers  was,  in  the  main,  right  and 
desirable,  that  there  were  certain  feat¬ 
ures  about  it  which  they  themselves 
frankly  admitted  they  did  not  under¬ 
stand,  such  as  for  instance,  the  most  de¬ 
sirable  optimum  temperatures,  optimum 
relative  humidity  and  the  desirability  of 
changes  in  teperature. 

Contrary  to  the  experience  of  the  au¬ 
thor  regarding  the  tendency  of  air  to 
enter  a  building  through  open  windows 
rather  than  to  leave  it,  a  long  series  of 
observations  and  experiments,  covering 
a  period  of  five  or  six  years,  has  shown 
me  that  that  statement  is  not  true,  that, 
given  an  independent  air  supply  to  a 
building  other  than  the  windows  or 
walls,  and  with  the  wind  blowing  about 
the  building,  a  greater  volume  of  air  will 
go  out  of  the  building  than  will  come  in, 
due,  among  other  reasons,  to  the  expan¬ 
sion  of  the  warm  air  in  the  building  it¬ 
self.  If  there  is  50°  difference  between 
outdoors  and  indoors,  an  artificial  plen¬ 
um  is  set  up  and  the  bad  air  expands 
equally  in  all  directions.  Being  rarified 
and  seeking,  by  the  laws  of  physics,  to 
reach  air  of  a  similar  density,  it  with¬ 
stands  to  a  considerable  degree  the  in¬ 
coming  of  the  cold  air.  On  the  shel¬ 
tered  side  of  a  building,  there  will  be, 
instead  of  a  pressure,  a  condition  which 
might  be  called,  and  is  called  by  the 
English  investigators,  a  non-pressure, 
which  superinduces  the  outflow  of  air,  in 
addition  to  its  natural  tendency  from 
expansion.  In  one  case  I  remember,  with 
a  15-mile  wind  blowing,  the  comparative 
air  flow  in  the  duct  on  the  exposed  side 
of  the  building  would  be  represented  by 
4  for  the  inlet  and  by  7  for  the  outlet, 
whereas  a  comparison  of  similar  ducts  in 
rooms  on  the  sheltered  side  would  show 


the  inlet  represented  by  8  and  the  outlet 
by  3.  That  might  be  called  an  average 
comparison. 

Another  thing  is  that  the  outflow 
from  the  sheltered  side  of  a  building  or 
the  movement  of  air  within  the  rooms, 
is  very  largely,  almost  entirely  above  the 
breathing  level.  The  warmest  air  is  in¬ 
troduced  several  feet  above  the  floor.  The 
window  sills  are  several  feet  above  the 
floor.  The  air  flow  is  stratified  across 
the  room  and  out  of  the  windows.  There 
is  a  more  or  less  stagnated  condition  in¬ 
duced  at  the  bottom  of  the  room  near 
the  floor  and  that  produces  what  might 
be  called  muddy  bottom.  COg  tests* 
taken  in  this  room  have  shown  a  large 
proportion  of  the  COg  near  the  floor  or 
up  to  2  or  3  ft.  above  the  floor,  above  the 
breathing  level  of  the  children  when 
seated,  in  comparison  with  that  in  the 
rooms  on  the  exposed  side. 

J.  I.  Lyle:  Regarding  the  difference 
of  the  air  admitted  through  open  win¬ 
dows  in  the  summer  and  in  the  winter, 
in  the  case  of  a  silk  mill  in  New  York, 
which  turned  out  fine  silk  ribbons,  this 
mill  was  able  to  run  throughout  the  sum¬ 
mer  with  the  windows  open  without  any 
trouble  from  dirt  and  dust,  but  when 
cold  weather  came  on  and  the  people 
started  their  heating  plants,  the  mill  had 
trouble  and  they  had  to  shut  the  win¬ 
dows  and  operate  air  washers.  There  is 
a  difference  in  the  amount  of  dirt  in  the 
outside  air  in  summer  as  compared  with 
winter. 

I  personally  had  an  experience  with 
an  air  washer  where  we  had  a  complaint 
of  deterioration.  On  making  an  exami¬ 
nation,  we  found  traces  of  sulphuric 
acid  in  the  air.  The  water  used  in  the 
washer  was  analyzed,  and  was  found  to 
be  perfectly  good,  but  there  was  suf¬ 
ficient  sulphur  being  taken  out  of  the 
smoke  in  the  surrounding  atmosphere 
to  charge  that  water  rather  heavily  with 
sulphuric  acid  during  a  week’s  run. 
There  was  a  good  deal  more  trouble  of 
that  kind  in  winter  than  in  summer. 

F.  L.  Williams:  I  think  a  great  deal 
of  ‘the  window-opening  agitation  has 
been  due  to  the  use  of  the  old  system  of 
gravity  ventilation.  There  is  no  ques¬ 
tion  that  if  you  open  the  windows  with  a 
gravity  system,  the  system  is  immediate¬ 
ly  affected.  The  stacks  will  not  pull  as 
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well,  and  I  have  found  this  true  some¬ 
times  with  fan  systems  of  ventilation. 

I  am  somewhat  of  a  crank  on  the 
double  fan  system  of  ventilation.  With 
a  proper  system  of  ventilation,  the  open¬ 
ing  of  the  windows  has  very  little  effect. 
Many  a  time  in  buildings  equipped  with 
a  double  fan  system,  without  a  strong 
outside  wind  pressure,  I  have  placed  an 
air  meter  on  the  window  sill  and  opened 
the  window  wide  and  the  air  meter  has 
not  even  turned.  I  have  made  that  ex¬ 
periment  so  often  that  I  cannot  be  mis¬ 
taken.  W e  have  wholly  devoted  ourselves 
in  the  direction  of  double  fan  systems. 


However,  as  engineers,  we  cannot 
deny  the  fact  that  artificially  heated  air 
is  different  from  outside  air.  I  have  had 
chemical  tests  and  analyses  made  of  air 
in  rooms  which  showed  exactly  the  same 
amount  of  carbon  dioxide  as  was  con¬ 
tained  in  the  outside  air,  but  when  we 
passed  from  that  room  that  had  practi¬ 
cally  pure  air  to  the  outside,  there  was  a 
wholesomeness  in  the  outdoor  air  that 
we  did  not  find,  inside. 

I  believe  the  time  is  coming  when  we 
will  reoxygenize  the  air  after  it  is  heat¬ 
ed.  This  has  already  been  done  in  the 
tunnels  of  London. 


Heat  Transmission  Through  ^Building  Walls  of 

Corrugated  Iron 


The  modern  tendency  to  construct 
shops  and  manufacturing  establishments 
with  large  window  areas,  the  concrete 
or  steel  frame  often  forming  little  more 
than  a  grid  for  the  windows,  has  di¬ 
rected  much  attention  to  the  calculation 
of  the  heating  requirements  of  such 
buildings.  In  the  case  of  the  heat  losses 
through  building  walls  of  corrugated 
iron,  an  interesting  opportunity  was  af¬ 
forded  for  determining  these  losses  in 
connection  with  the  new  fan  shop  of  the 
Green  Fuel  Economizer  Company,  of 
Matteawan,  N.  Y.  The  walls  and  roof 
of  this  structure,  which  is  devoted  to  the 
manufacture  of  fans  and  blowers,  con¬ 
sist  solely  of  glass  and  corrugated  iron. 

During  the  construction  of  the  build¬ 
ing  it  was  noticed  that  there  was  no  au¬ 
thentic  figures  on  the  rate  of  heat  trans¬ 
mission  through  corrugated  iron.  On 
this  account,  the  builders  were  prepared, 
if  necessary,  to  line  the  building,  if  a 
comfortable  temperature  could  not  be 
maintained  otherwise  with  a  moderate  ex¬ 
penditure  of  heat.  To  their  surprise, 
however,  the  loss  of  heat  from  the  build¬ 
ing  was  found  to  be  not  excessive.  This 
is  explained  in  part  by  the  fact  that  con¬ 
siderable  care  was  taken  in  the  construc¬ 
tion  of  the  building  to  avoid  air  leaks, 
the  crevices  under  the  eaves  being  care¬ 
fully  plugged  with  asbestos  and  the  bot¬ 
tom  courses  of  the  sheathing  being  ce¬ 
mented  into  the  floor. 


Aside  from  this,  physical  theory  indi¬ 
cates  that  the  heat  transmission  through 
corrugated  iron  should  not  vary  greatly 
from  that  through  a  single  thickness  of 
glass  and  the  tests  apparently  show  this 
to  be  the  case. 

The  shop  measures  225  ft.  long  by  48 
ft.  wide,  with  an  average  height  of  32 
ft.  There  are  continuous  windows  on 
one  side  15  ft.  high  and  on  the  opposite 
side,  19  ft.  high.  Otherwise,  the  build¬ 
ing  is  covered  with  corrugated  iron  of 
single  thickness  without  lining.  Meas¬ 
ures  were  taken  to  make  the  building  as 
air  tight  as  possible,  as  already  stated. 
The  exposure  of  the  windows  is  east  and 
west,  the  smaller  windows  being  on  the 
east  side. 

The  coefficients  given  by  different  au¬ 
thors  for  the  rate  of  heat  transmission 
through  single  windows  vary  somewhat. 
Prof.  Homer  Woodbridge  gives  for 
single  windows  with  a  southern  exposure, 
a  coefficient  of  1  B.T.U.  per  square  foot 
per  hour  per  degree  difference  in  tem¬ 
perature  between  inside  and  outside.  For 
northern  exposure  he  suggests  adding 
35%,  for  eastern  exposure  15%  and  for 
western  exposure  25%.  Ludwig  Dietz, 
quoting  Dr.  Rietschel,  of  Berlin,  and  also 
the  specifications  of  the  Prussian  Gov¬ 
ernment,  gives  for  single  windows  1.026, 
and  Dr.  Rietschel  suggests  increasing  this 
10%  for  northern  exposure  or  north¬ 
easterly  or  northwesterly  exposures,  and 
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10%  for  especially  strong  winds.  The 
only  figure  for  corrugated  iron  with¬ 
out  sheathing  that  has  been  found 
is  one  by  Rietschel  of  2.132,  but  with¬ 
out  any  statement  as  to  whether  this  re¬ 
fers  to  superficial  wall  area  or  to  the 
actual  surface  of  the  iron. 

Various  attempts  have  been  made  to 
analyze  the  coefficient  of  heat  transmis¬ 
sion  from  one  fluid  to  a  solid  substance 
and  from  the  solid  to  a  second  fluid. 
The  formula  commonly  employed  is  of 
the  form, 

1 

k=: - 

1  1  X 

-  +  -  +  - 
Ai  Ao  e 


of  the  fluid.  Rietschel  gives  for  air  at 
rest 

c  =  0.82 

In  slow  motion,  as  in  contact  with 
cold  windows. 

c  =  1.03 

In  rapid  motion,  as  outside  of  build¬ 
ings, 

c  =  1.23 

d  for  glass  is  given  as  0.60  and  for 
sheet  iron  as  0.57 

T  for  single  windows  is  given  as  36, 
no  value  being  given  for  iron. 

Calculating  from  the  above  values,  we 
find  that  for  a  single  glass  window  Ai 
is  1.84  and  Ao  is  2.07.  For  sheet  iron 
the  value  for  Ai  is  1.81  and  for  Ao  2.04. 


VIEW  IN  THE  FAN  SHOP  OF  THE  GREEN  FUEL  ECONOMIZER  CO..  MATTEAWAN, 
N.  Y..  SHOWING  LOCATION  OF  FAN.  HEATER  AND  AIR  DUCTS. 


Wherein  Ai  is  the  transmission  from 
the  inside  fluid  to  the  wall  surface  and 
Ao  is  the  coefficient  of  heat  transmission 
from  the  outside  wall  surface  to  the  sec¬ 
ond  fluid,  e  is  the  conductivity  of  the  ma¬ 
terial  in  heat  units  per  square  foot  per 
hour  per  degree  difference  per  inch  of 
thickness  and  x  is  the  thickness  in  inches. 

For  the  value  of  Ai  and  Ao  Grashof 
gives  the  following  equation : 

(40  c  -I-  30  d)  T 

a  c  -}-  d  -|~  - 

10,000 

In  which  c  depends  upon  the  velocity 


For  e  Rietschel  gives  190  for  iron  and 
6.6  for  glass.  It  will,  therefore,  be  seen 
that  the  third  term  in  the  denominator 
of  the  expression  for  k  can  be  neglected 
for  iron  and  is  practically  negligible  for 
glass. 

Using  the  values  of  Ai  and  Ao  just 
found,  k  for  a  single  window  works  out 
as  0.958  and  for  a  single  thickness  of 
sheet  metal  as  0.955,  practically  the  same. 

EFFECT  OF  CORRUGATIONS. 

This,  however,  is  not  taking  account  of 
the  additional  surface  of  the  sheet  metal 
wall  due  to  the  corrugations.  The  cor- 
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PLAN  OF  BUILDING  UPON  WHICH  TESTS  WERE  MADE. 

rugated  metal  used  in  the  building  under  being  opened  for  the  passage  of  men  and 
discussion  has  one  corrugation  to  every  materials  on  an  average  of  once  every  ten 
2^  in.,  the  depth  of  the  corrugation  be-  minutes, 
ing  1  in.  The  actual  surface  of  the  metal  test  conditions. 

is  approximately  1.35  times  the  super-  Jhe  total  surface  of  the  building  is 
ficial  area.  This  would  make  the  rate  of  made  up  of  approximately  7,538  sq.  ft. 
heat  transmission  for  corrugated  sheet  of  window,  including  the  sash,  8,247  sq. 
iron,  figured  on  the  basis  of  superficial  ft.  of  wall  surface  and  11,925  sq.  ft.  of 
area,  approximately  1.35  times  0.955,  or  roof,  the  walls  and  the  roof  being  given 
1-29  in  superficial  area.  The  total  of  wall  and 

The  values  obtained  by  Grashof’s  roof  areas  is  20,172,  which,  increased  by 
method  for  both  glass  and  sheet  iron  are  the  factor  1.35  to  account  for  the  corru- 
thus  seen  to  be  lower  than  the  values  gations,  gives  27,130  sq.  ft.  total  metal 
used  in  ordinary  practice.  This  may  pos-  surface.  The  total  superficial  expanse 
sibly  be  explained  on  the  hypothesis  that  of  the  building  is  27,710  sq.  ft.,  and  the 


LONGITUDINAL  AND  TRANSVERSE  SECTIONS  OF  BUILDING  ON  WHICH  TESTS 

WERE  MADE. 

the  constants  used  in  ordinary  practice  total  actual  surface,  counting  the  metal  in 
have  been  increased  to  account  for  losses  the  corrugations,  is  34,658  sq.  ft. 
due  to  leakage,  the  opening  and  shutting  The  building  is  heated  by  a  Green’s 
of  doors,  etc.  Weight  is  lent  to  this  view  hot-blast  heater,  consisting  of  an  engine- 
by  the  results  of  the  tests  which  follow,  driven  centrifugal  fan  drawing  through 
bearing  in  mind  that  the  construction  of  a  “Positiv-flo”  heater  made  up  of  six 
the  present  building  makes  it  practically  sections  of  four  row’s  of  pipe  each,  the 
air  tight.  At  the  same  time  the  values  sections  measuring  7x8  ft.  The  heater 

obtained  were  slightly  greater  than  Gras-  is  ordinarily  drained  of  condensate  and 

hof’s  formula  would  call  for.  Any  close  air  by  a  Dexter  vacuum  system.  There 

agreement  is.  of  course,  not  to  be  ex-  are  altogether  6,816  lineal  feet  of  1-in. 

jiected,  as  the  sheet-metal-working  ma-  pipe  in  the  heater,  or  2,272  sq.  ft.  of 
chinery  and  shafting  housed  in  the  build-  heating  surface.  The  air  is  distributed 
ing  were  in  constant  operation  during  the  throughout  the  shop  by  circular  sheet 
test,  producing  heat  which  was  not  meas-  iron  conduits  with  outlets  directed  dowm 
ured,  while  on  the  other  hand  doors  w^ere  into  the  zone  occupied  by  the  w’orkmen. 
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The  fan  and  heater  had  been  running 
for  about  2  hours  when  the  first  readings 
were  taken  at  8:30  A.  M.  and  the  tem¬ 
perature  of  the  shop  was  maintained  con¬ 
stant  until  readings  were  discontinued  at 
11:30  A.  M. 

During  the  test  the  fan  was  run  at  258 
R.P.M.,  receiving  22,416  cu.  ft.  of  air 
per  minute,  figured  to  50°  F.,  the  air  ac¬ 
tually  being  received  by  the  heater  at 
73°  F.  and  delivered  from  the  fan  at  156° 
F.  The  temperature  of  the  steam  in  the 
heater  was  212°  F.  The  temperature  of 
the  air  delivered  from  the  farthest  out¬ 
let  was  found  to  be  141^°  F.  Under 
these  conditions,  the  temperature  of  the 
building,  measured  3  ft.  from  the  floor, 
was  66°,  and  measured  in  the  gallery, 
70°,  the  temperature  out  of  doors  being 
15°  F. 

DETERMINING  THE  TOTAL  HEAT  SUPPLIED. 

For  the  determination  of  the  total  heat, 
two  methods  were  employed.  First  it 
was  calculated  from  the  amount  and  rise 
in  the  temperature  of  the  air  passed 
through  the  heater,  and  secondly,  from 
the  condensation  in  the  heater.  For  the 
latter  purpose,  the  steam  pipe  from 
which  the  steam  was  introduced  to  the 
heater  was  carefully  drained  and  the  con¬ 
densate  from  the  heater  was  weighed. 
Figured  by  the  air  method,  the  consump¬ 
tion  of  heat  was  2,084,000  B.T.U.  per 
hour,  and  by  the  condensate  method, 
2,029,730  B.T.U.  per  hour. 

Using  the  air  figures,  we  find  that  the 
average  rate  of  heat  transmission  through 
the  superficial  area  of  the  building,  that 
is,  not  counting  the  corrugations,  was 
1.42  B.T.U.  per  sq.  ft.  per  hour  per  de¬ 
gree  difference,  and  using  the  steam 
value,  1.38  B.T.U. 

If  we  take  Prof.  Woodbridge’s  figures 
for  the  rate  of  heat  transmission  through 
the  windows,  we  would  have  for  a  win¬ 
dow  on  southern  exposure,  1  B.T.U.  per 
square  foot  per  hour  per  degree  differ¬ 
ence,  which,  however,  is  to  be  increased 
15%  for  eastern  exposure  and  25%  for 
western  exposure,  or  in  the  present  case, 
an  average  of  approximately  20%.  Fig¬ 
uring  the  window  surface  as  1.2,  the 
value  for  the  corrugated  iron,  figuring 
superficial  area  only,  is  1.5,  or  figuring 
the  whole  surface  of  the  iron,  1.13,  that 
is  less  than  an  equivalent  amount  of  glass 
surface.  This  hardly  seems  likely,  al¬ 


though  it  may  be  possible,  the  explana¬ 
tion  in  that  case  being,  perhaps,  that  the 
corrugations  in  the  iron  protect  the  sur¬ 
face  to  a  certain  extent,  that  is,  that  the 
rate  of  heat  transmission  per  square  fool 
of  actual  surface  through  corrugated  iron 
is  less  than  it  would  be  through  a  flat 
iron  surface. 

If  we  take  the  value  obtained  by  Gras- 
hof’s  method  for  the  glass  windows, 
namely,  0.958,  the  value  tor  the  actual 
iron  surface  comes  out  at  1.19,  but  on  the 
basis  of  this  formula,  there  would  be  no 
reason  for  expecting  any  such  difference 
between  the  iron  and  the  glass. 

Allowing  for  the  many  undeterminable 
conditions,  it  would  probably  be  safe  in 
calculating  the  heat  supply  for  buildings 
of  this  kind  to  provide  for  a  coefficient 
of  transmission  of  2  B.T.U.  for  the  whole 
wall  and  roof  area. 

The  coefficient  of  transmission  through 
the  surface  of  the  hot  blast  heater  in  this 
test  was  9.41  B.T.U.  per  square  foot  per 
hour  per  degree  average  difference  in 
temperature  between  the  air  and  the 
steam,  figured  by  the  ordinary  arith¬ 
metical  method  in  which  the  average  dif¬ 
ference  in  temperature  between  the  steam 
and  the  air  is  assumed  to  be  the  differ¬ 
ence  between  the  steam  temperature  and 
the  mean  of  the  air  temperature  on  en¬ 
tering  and  leaving. 

Figured  according  to  the  logarithmiv: 
formula,  which  takes  account  of  the  fact 
that  the  air  rises  more  rapidly  in  tem¬ 
perature  in  passing  over  the  first  rows 
of  tubes  than  in  passing  over  the  later 
rows  of  tubes,  the  value  is  10.  The  mean 
physical  velocity  of  the  air  through  the 
heater  was  1,210  ft.  per  minute. 

In  a  subsequent  test,  with  air  entering 
at  72°  F.  and  leaving  at  166°  F.  and 
steam  at  213°  F.,  in  which  the  velocity 
of  the  air  was  760  ft.  per  min.  a  coeffi¬ 
cient  of  transmission  of  7.5  (logarith¬ 
mic)  was  obtained.  10  and  7.5  are  in 
the  ratio  of  the  0.64  powers  of  the  re¬ 
spective  velocities,  that  is,  the  coefficient 
did  not  vary  directly  as  the  velocity,  as 
frequently  asserted.  If  instead  of  mean 
velocity  we  use  flow  in  pounds  of  air 
per  minute  through  the  heater,  which 
amounts  to  the  same  thing  as  velocities 
reduced  to  a  standard  temperature,  the 
coefficients  are  found  to  be  in  the  ratio 
of  the  0.62  powers  of  the  rates  of  flow. 
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Time  *R^equired  to  Heat  a  K^adiator 

Figured  on  the  Basis  of  Limiting  the  Heat  Supply  to  that  Required  When 
Room  Temperature  Is  at  70°  F. 

By  James  A.  Donnelly. 


Further  calculations  of  the  time  ele¬ 
ment  in  heating  apparatus  were  brought 
out  at  the  recent  mid-summer  meeting 
of  the  Heating  Engineers’  Society  in  a 
paper  by  James  A.  Donnelly.  His  pre¬ 
vious  contribution  to  this  subject  was 
published  in  The  Heating  and  Ven¬ 
tilating  Magazine  for  May,  1912,  and 
included  some  recording  temperature 
records  showing  the  time  actually  taken 
to  bring  up  the  indoor  temperature  to 
normal  in  the  cases  of  two  buildings  of 
different  types  of  construction,  as  well 
as  cooling  curves  for  the  same  buildings. 

In  reviewing  the  subject  Mr.  Donnel¬ 
ly  stated  that  the  time  element  of  a  heat¬ 
ing  apparatus  as  a  whole  may  be  defined 
as  the  time  elapsing  from  the  initial  fir¬ 
ing  of  a  plant  at  any  given  outside  tem¬ 
perature  to  the  moment  when  the  tem¬ 
perature  of  the  building  has  been  raised 
to  that  for  which  the  apparatus  was  de¬ 
signed.  An  analysis  of  the  subject  might 
be  divided  into  a  consideration  of  the 
time  required  to  heat  a  radiator  or  other 
part  of  an  apparatus  which  has  been 
shut  off  and  allowed  to  cool  (the  time 
required  to  heat  up  the  piping,  radiators, 
etc.,  after  the  fire  has  been  banked  over 
night)  ;  and  also  a  consideration  of  the 
comparative  time  required  in  bring¬ 
ing  a  steam,  hot  water  or  hot  air 
apparatus  to  its  maximum  tempera¬ 
ture.  The  time  element  may  also  be 
considered  in  the  light  of  the  cooling 
curve  of  the  apparatus  or  the  building. 
In  all  calculations  of  this  character,  the 
higher  mathematics  give  exact  results, 
but  for  an  easy  understanding  of  the 
subject  approximate  calculations  will  be 
considered  sufficient  for  all  practical 
purposes. 

Calculating  the  time  necessary  to  heat 
an  individual  radiator  can  best  be  done 
by  considering  one  in  which  the  maxi- 
mun  opening  of  the  supply  valve  is  sup¬ 
posed  or  intended  to  be  just  sufficient 
for  the  normal  heating  of  the  radiator  at 
the  pressure  designed  when  the  room  is 
70°.  With  this  opening  and  under  the 


given  pressure,  no  steam  is  supposed  to 
pass  to  the  return,  but  only  water  of 
condensation.  Assuming  the  ayerage 
cast-iron  radiator  to  weigh  7  lbs.  per 
square  foot  of  surface  and  the  specific 
heat  of  the  iron  being  0.13,  it  will  take 
7x0.13x150=136.5  B.  T.  U.  to  raise  the 
temperature  of  the  radiator  from  70°  to 
220°.  If  the  radiator  gives  off  250  B.  T. 
U.  per  square  foot  per  hour  when  fully 
heated,  or  4.1  B.  T.  U.  per  minute,  the 
mean  emission  from  the  radiator  per 
minute  during  the  time  of  heating  the 
radiator  (starting  at  70°)  will  be  one- 
half  the  amount,  or  2.05  B.  T.  U.  per 
minute.  Thus,  while  the  supply  of  heat 
to  the  radiator  is  at  the  rate  of  4.1  B.  T. 
U.  per  minute,  2.05  B.  T.  U.  on  the  aver¬ 
age  are  emitted  to  the  air,  leaving  the 
remainder,  or  2.05  B.  T.  U.,  to  serve 
for  bringing  the  iron  up  to  temperature. 

In  the  instance  cited  it  will  according¬ 
ly  take  136.5-f-2.05=66j4  minutes  to 
heat  the  radiator.  In  other  words,  if  we 
divide  the  number  of  heat  units  required 
to  heat  the  metal  of  a  radiator  by  the 
supply  of  heat  available  per  minute  for 
the  purpose,  the  quotient  is  the  number 
of  minutes  required  for  the  ooeration. 
The  available  supoly  per  minute  is  the 
number  of  heat  units  represented  in  a 
minute’s  supply  of  steam  diminished  bv 
the  mean  number  of  heat  units  transmit¬ 
ted  through  the  outside  of  the  radiator 
to  the  air.  If  we  let  I  represent  the 
amount  of  heat  required  to  heat  the  radi¬ 
ator  and  R  the  amount  of  heat  brought 
to  the  radiator  per  minute  and  E  the 
mean  amount  emitted  per  minute,  then 
the  number  of  minutes  required  to  bring 
the  radiator  to  temperature,  M,  is  equal 
to  I-i-(R-E). 

HEAT  EMISSION  NOT  CONSTANT  FOR  WIDE 

range  of  temperature  differences. 

The  foregoing  brief  analysis  is  rather 
too  approximate,  as  the  rate  of  heat 
emission  is  riot  constant  for  a  wide  range 
of  temperature  differences.  For  example, 
when  the  mean  temperature  difference 
between  the  air  and  the  metal  of  the  ra- 
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diator  is,  say,  10°,  the  heat  emitted,  ac¬ 
cording^  to  tables  available  on  the  sub¬ 
ject  is  0.55  B.  T.  U.  per  degree  per 
square  foot  hourly,  while  if  the  differ¬ 
ence  is  as  much  as  150°,  the  coefficient 
is  no  less  than  1.64  B.  T.  U.  per  square 
foot  per  degree  per  hour.  Accordingly, 
we  may  make  a  more  extended  analysis 
for  the  same  conditions  and  find  that,  as 
a  matter  of  fact,  it  will  take  hours  for 
the  radiator  to  get  up  to  steam  tempera¬ 
ture,  depending  on  how  quickly  the  air 
surrounding  the  radiator  becomes  warm. 

Indeed,  if  conditions  were  such  that 
the  air  outside  the  radiator  remained  at 
••some  low  temperature,  say  30°,  the  radi¬ 
ator  would  never  fully  come  up  to  tem¬ 
perature,  assuming,  of  course,  that  it  is 
supplied  with  no  more  than  the  normal 
amount  of  steam  it  is  expected  to  con¬ 
dense  with  the  ambient  air  at  70°. 

Suppose  the  radiator  is  located  in  a 
room  with  the  air  at  30°,  and  the  steam 
is  then  turned  on  at  the  rate  to  supply 
the  so-callen  normal  amount,  namely 
that  equivalent  to  about  250  B.  T.  U. 
per  square  foot  per  hour.  Then  for 
every  minute  that  the  radiator  is  in  op¬ 
eration  it  receives  4.1  B.  T.  U.  Sup¬ 
pose  that  the  radiator  has  become 
warmed  to  50°,  and  the  temperature  of 
the  air  has  not.  been  measurably  in¬ 
creased.  The  mean  difference  in  tem¬ 
perature  between  the  radiator  and  the  air 
is  10°.  As  the  transmission  of  heat  to 
the  air  for  this  temperature  difference 
is  about  0.55  B.  T.  U.  per  hour  for  the 
entire  time  that  the  radiator  is  in  oper¬ 
ation  under  this  average  temperature 
difference,  the  radiator  loses  to  the 
difference  between  the  heat  supplied  and 
the  heat  given  to  the  air  is  therefore  for 
every  minute  4.1 — 0.09=4.01  B.  T.  U. 

As  the  radiator  has  in  the  meantime 
been  warmed  to  50°,  this  difference  of 
heat  has  been  stored  in  the  radiator  and 
is  equal  to  7x0.13x20 — 18.2  B.  T.  U.  As 
the  amount  of  heat  available  for  storage 
in  the  radiator  is  4.01  for  each  minute, 
it  is  obvious  that  the  number  of  minutes 
required  to  warm  the  radiator  is  18.2^ 
4.01=4.54  minutes. 

WHEX  RADIATOR  IS  HEATED  FROM  50° 

TO  70°. 

In  the  same  way  we  can  imagine  the 
radiator  warmed  from  50°  to  70°.  We 
can  then  assume  that  the  air  has  by  this 
time  reached  31°.  The  mean  tempera¬ 


ture  then  between  the  radiator  and  the 
air  is  roughly  29.5°.  From  tables  of 
heat  transmission  from  radiators  we  can 
assume  a  value  of  1.18  B.  T.  U.  per 
degree  per  square  foot  per  hour  for  the 
transmission,  and,  proceeding  as  before, 
we  ascertain  that  the  number  of  minutes 
required  to  warm  the  radiator  from  50° 
to  70°  is  18.2^(4.1-29.5x1.18-^-60)  = 
5.17. 

By  taking  successive  steps  and  allow¬ 
ing  for  a  gradual  increase  in  the  sur¬ 
rounding  air,  successive  values  of  the 
time  interval  may  be  calculated.  For  ex¬ 
ample,  we  may  assume  that  by  the  time 
the  radiator  has  reached  150°  in  temper¬ 
ature  the  air  is  35°,  and  then  that  each 
square  foot  of  the  radiator  or  a  given 


TIME  IN  MINUTES  REQUIRED  TO  HEAT 
A  COLD  RADIATOR. 


square  foot  of  the  radiator  is  warmed  to 
170°,  with  on  increase  in  air  tempera¬ 
ture  of  36°.  Here  with  a  mean  tempera¬ 
ture  difference  of  about  124.5°,  and  a 
corresponding  coefficient  of  heat  emis¬ 
sion  of  1.55  B.T.U.,  the  number  of  min¬ 
utes  works  out  to  be  20.7.  So  long  as  the 
difference  in  temperature  between  the 
radiator  and  the  air  is  less  than  150°, 
which  difference  is  that  for  assumed 
normal  operation,  the  radiator  can  con¬ 
tinue  to  warm  up  toward  steam  tempera¬ 
ture. 

While  extended  figuring  along  these 
lines  is  of  no  importance  per  se,  it  goes 
far  to  show  how  important  a  factor  the 
initial  warming  of  a  heating  aoparatus 
may  be.  For  example,  pursuing  the  fig¬ 
ures  but  a  step  further,  they  indicate 
tliat  even  allowing  the  air  to  take  on  4° 
(from  36°  to  40°.  in  other  words)  while 
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warming  the  radiator  from  170°  to  190°, 
the  time  required  to  accomplish  this  in¬ 
crease  figures  out  at  70  minutes, 
great  is  the  amount  of  heat  constantly 
going  into  the  air  from  the  radiator  in 
relation  to  the  total  amount  supplied  in 
the  same  time. 

RESULTS  OBTAINED  WITH  STATIONARY 
INDOOR  TEMPERATURE. 

To  bring  out  the  point  a  little  more 
clearly,  accompanying  curves  are  pre¬ 
sented.  Curves  A,  B  and  C  show  the 
time  required  to  warm  the  radiator  when 
it  is  started  at  a  temperature  of  70°,  50” 
and  30°,  respectively,  the  air  remaining 
at  these  temperatures.  They  would  indi¬ 
cate  that  instead  of  the  radiator  reaching 
the  steam  temperature  in  an  atmosphere 
of  70°,  within  shortly  over  60  minutes 
after  turning  on  the  steam,  as  the  first 
rough  calculation  showed,  it  would  take 
over  100  minutes.  Curve  B  shows  that 
with  the  air  remaining  at  50”,  the  tem¬ 
perature  would  not  pass  200°  on  the 
average,  the  difference  between  the  air 
nd  the  radiator  being  the  150°  men- 
oned.  All  the  iron  would  be  heated 
to  a  temperature  which  would  corre¬ 
spond  to  an  average  of  150°.  Curve  C 
indicates  in  a  similar  way  that  the  air 
remaining  at  30°,  the  radiator  would 
not  pass  180”. 

ALLOWING  FOR  GRADUAL  INCREASE  IN 
INDOOR  TEMPERATURE. 

Curve  D  is  one  allowing  for  a  gradual 
increase  in  the  air  temperature.  In  this 
particular  case  it  is  the  curve  for  the 
heating  up  of  a  radiator  starting  at  30°, 
and  allowing  for  a  gradual  warming  of 
the  surrounding  air.  It  will  lie  to  a 
greater  or  less  extent  above  Curve  C, 
according  to  the  rapidity  with  which  the 
surrounding  air  is  itself  warmed.  It  will 
continue  on  the  upward  rise  until,  of 
course,  the  radiator  assumes  steam  tem¬ 
perature.  Curve  E  corresponds  to  Curves 
A,  B,  and  C  and  is  for  a^hot  water  radi¬ 
ator  starting  at  30°,  in  an  atmosphere 
remaining  at  that  temperature  and  allow¬ 
ing  for  100”  between  the  air  and  the 
radiator  temperature  under  normal  con¬ 
ditions.  Curve  F  is  drawn  for  a  steam 
radiator  started  at  30”,  with  the  air  re¬ 
maining  at  30°,  but  the  steam  supply 
one-half  again  greater  than  the  normal 
supply.  Curve  G  corresponds  to  the 
conditions  of  Curve  F,  except  that  the 
steam  supply  is  double  the  normal. 


DISCUSSION. 

E.  A.  May  :  The  author  states  that  with 
2  lbs.  steam  pressure  in  the  radiator,  the 
temperature  of  the  iron  in  the  radiator 
was  220”.  The  conduction  of  iron  is 
well-known  and  if  the  radiator,  under 
these  conditions,  emitted  250  B.T.U.  per 
square  foot  per  hour,  it  would  mean  a 
temperature  difference  between  the  two 
faces  of  the  radiator  of  only  0.6.  It  is 
well-known,  too,  that  the  temperature  of 
the  iron  in  a  radiator  does  not  approxi¬ 
mate  the  temperature  of  the  steam,  other¬ 
wise  there  would  be  no  transmission  of 
heat  from  one  to  the  other.  The  out¬ 
side  wall  of  a  radiator  is,  by  actual  meas¬ 
urement,  but  little  higher  in  temperature 
than  the  surrounding  air.  I  should  like 
to  know  by  what  means  the  author  ob¬ 
tained  the  temperature  of  the  inside  wall 
of  the  radiator.  In  most  testing  methods 
it  has  been  a  difficult  matter  to  measure 
this. 

Mr.  Donnelly  :  If  Mr.  May  has  those 
data  available,  that  the  outside  wall  of 
a  radiator  is  but  little  higher  in  tempera¬ 
ture  than  the  surrounding  air,  I  would 
say  that  this  fact  has  escaped  me  thus 
far. 

Mr.  May;  The  government  has  pub¬ 
lished  a  brochure  on  the  conduction  of 
heat  through  the  walls  of  a  firebox,  con¬ 
taining  reports  of  a  series  of  experiments 
showing  a  very  rapid  drop  in  tempera¬ 
ture.  I  do  not  think  that  with  2  lbs. 
gauge  pressure  in  a  radiator,  the  tem¬ 
perature  of  the  walls  will  be  220”. 

Mr.  Donnelly  :  In  my  experiments, 

I  took  a  radiator  and  gave  it  a  steam 
supply  to  bring  it  up  to  the  desired  tem¬ 
perature  and  then  caught  the  conden¬ 
sation.  It  figured  0.13  as  the  specific 
heat  of  the  iron.  I  had  no  way  of  getting 
the  temperature  of  the  radiator  except 
by  the  condensation,  but  either  0.13  is 
incorrect  as  the  specific  heat  of  iron  or 
the  entire  iron  in  the  radiator  does  come 
very  close  to  the  steam  temperature. 

D.  M.  Quay:  I  do  not  think  it  is  im¬ 
possible  to  have  the  outside  of  a  radiator 
the  same  temperature  as  the  inside,  espe¬ 
cially  with  a  cast-iron  radiator,  until  you 
get  the  temperature  of  the  room  up  to 
the  temperature  of  the  steam  inside  the 
radiator,  which  is  scarcely  possible.  I 
think  you  will  find  that  the  outside  wall 
of  a  radiator  is  nearer  the  temperature 
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of  the  surrounding  air  close  to  the  radia¬ 
tor  than  to  the  steam  in  the  radiator.  It 
might  be  possible  with  very  thin  sheet 
metal  or  some  similar  material  to  have 
the  outside  wall  of  the  radiator  nearly 
the  same  temperature  as  the  inside  wall. 
It  is  claimed  that  the  temperature  of  the 
water  of  condensation  in  the  radiator  is 
from  7°  to  10°  lower  than  the  steam  en¬ 
tering  the  radiator. 

Mr.  Donnelly  :  In  all  radiator  tests 
the  temperature  of  the  room,  70°,  sub¬ 
tracted  from  the  temperature  of  the 
steam,  or  220°,  gives  us  150°  difference. 
This  transmission  is  given  in  all  the 
tables  of  transmission  as  B.T.U.  trans¬ 
ferred  per  hour  per  degree,  and  the  total 
B.T.U.  conducted  from  the  radiator  is 
then  divided  by  150.  Now,  it  is  true  that 
the  outside  of  a  radiator  is  only  70° 
or  80°. 

About  three  years  ago,  I  suggested  a 
method  of  arbitrarily  subtracting  20° 
from  the  temperature  of  the  steam  be¬ 
fore  dividing  by  the  difference  in  tem¬ 
perature.  Just  from  a  variable  coeffi¬ 
cient  of  transmission  to  a  constant,  it  in¬ 
creased  the  coefficient  of  transmission 
2j4  B.T.U.  It  is  our  ordinary  practice 
to  take  220°  —  70°.  If  you  take  20° 
from  the  steam  temperature,  it  would 
make  200°  —  70°,  or  130°,  which,  mul¬ 


tiplied  by  2.5,  gives  the  B.T.U.  trans¬ 
mission. 

Following  are  the  figures  by  which  it 
was  determined  that  the  entire  radiator 
was  heated  up  to  or  very  close  to  steam 
temperature : 

Size  of  radiator,  20  sq.  ft. ;  weight,  130 
lbs. ;  temperature  of  steam,  215°  F. ;  tem¬ 
perature  of  room,  75°  F. ;  weight  of  con¬ 
densation  for  10  mins.,  2.94  lbs. ;  less  nor¬ 
mal  condensation  for  one-half  this  time 
(figured  at  0.25  lbs.  per  hour)  0.25  +  20 
12  =  0.48  lbs.,  leaving  2.46  lbs.  as  the 
condensation  due  to  raising  temperature 
of  the  iron  from  75°  to  215°. 

Therefore,  2.46  lbs.  condensation  mul¬ 
tiplied  by  963  B.  T.  U.  per  pound  equals 
2,368.98  B.  T.  U.  added  to  the  iron.  This 
divided  by  130  lbs.  and  multiplied  by 
140°  rise  in  temperature  (equals  18,- 
200)  gives  a  quotient  of  0.1301  as  the 
specific  heat  of  the  radiator.  The  steam 
was  assumed  to  be  commercially  dry  as 
it  was  taken  from  a  separator,  but  may 
have  contained  a  slight  amount  of  mois¬ 
ture. 

Perhaps  if  tests  made  in  this  manner 
with  accurate  instruments  and  careful 
observation  were  repeated  by  others,  a 
more  definite  result  could  be  obtained  as 
to  the  exact  temperature  of  the  radiator. 


J^emoVal  of  Timefuse  and  Waste  by  Fans  and  *BloWers* 

BY  F.  R.  STILL. 


The  removal  of  waste  material  from 
machines  in  industrial  plants  by  means 
of  fans  or  blowers  has  been  in  general 
use  for  over  70  years.  It  is  the  most 
efficient  and  satisfactory  method  known ; 
yet  even  now  the  minimum  velocity  or 
volume  of  air  required  to  convey  sub¬ 
stances  of  varying  specific  volumes  and 
densities  is  not  known  to  any  definite 
extent. 

The  application  of  exhaust  fans  to  the 
handling  of  refuse  probably  dates  back 
to  soon  after  the  invention  of  wood¬ 
working  machinery.  In  the  early  days 
it  was  necessary  to  do  considerable  ex¬ 
perimenting  to  determine  the  correct 
sizes  of  pipes  to  attach  to  machines  of 
the  varying  types  and  capacities.  Nat- 

’Read  at  the  recent  summer  meeting  of 
the  American  Society  of  Heating  and  Ven¬ 
tilating  Engineers,  in  Detroit,  Mich, 


urally  little  was  known  about  the  proper 
design  and  proportion  of  hoods,  so  con¬ 
siderable  confusion  existed  for  years  as 
to  the  proper  pipe  sizes.  But  in  due 
course  of  time  a  standard  size  of  pipe 
was  generally  adopted  for  a  given  duty 
on  a  machine  of  a  certain  type  and  capac¬ 
ity,  and  these  sizes  have  become  almost 
universal. 

The  way  these  sizes  were  arrived  at 
was  very  crude.  In  those  days  (and 
even  by  some  at  the  present  time),  it 
was  generally  supposed  that  the  pressure 
pushed  the  material  along.  Nobody 
thought  it  was  the  velocity,  and  even  if 
they  had  thought  of  it,  they  had  no 
known  method  of  measuring  the  velocity 
as  an  anemometer  would  be  quickly  de¬ 
stroyed  at  such  high  velocities.  Thf 
Pitot  tube  for  measuring  velocity  wai. 
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not  generally  understood,  and,  in  fact, 
it  is  only  within  the  last  five  years  that 
it  has  been  developed  to  an  extent  that 
makes  it  an  accurate  or  dependable  in¬ 
strument  of  measurement, 

WHY  ART  IS  NOT  ON  MORE  SCIENTIFIC 
BASIS. 

A  large  part  of  the  business  has  been 
in  the  hands  of  small  concerns  generally 
known  as  blow  pipe  makers,  many  of 
whom  are  chiefly  tinsmiths.  They  have 
not  the  engineering  talent,  capital  nor  in¬ 
itiative  to  take  up  the  work  of  experi¬ 
mentation  and  investigation.  As  for  the 
fan  manufacturers,  most  of  them  have 
been  too  busy  experimenting  and  de- 


things  which  have  less  promise  of  eco¬ 
nomic  results,  a  great  good  will  have  been 
accomplished  in  almost  all  lines  of  manu¬ 
facture.  There  is  hardly  an  industrial 
plant  but  has  one  or  more  fans  thus  em¬ 
ployed  requiring  from  25  H.  P.  up  to, 
frequently,  several  hundred  horse  power 
to  drive  them.  It  is  all  the  more  im¬ 
portant  that  the  work  be  taken  up  by  our 
universities  at  this  time,  as  most  of  the 
fan  manufacturers  have  given  up  con¬ 
tracting  for  the  installation  of  such  plants 
and  are  less  likely  than  heretofore  to  do 
much  investigating.  Further,  as  time 
goes  on,  there  will  be  all  the  more  need 
for  it,  due  to  a  general  conservation  of 
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veloping  larger  and  more  profitable  fields 
of  usefulness  to  devote  any  time  to  it. 

Last  summer  a  student  in  one  of  our 
larger  universities  spent  his  vacation  in 
the  office  of  a  blower  manufacturer.  Be¬ 
fore  returning  to  finish  his  senior  year 
he  asked  what  would  be  a  good  subject 
to  take  up  for  his  thesis.  It  was  sug¬ 
gested  that  he  set  up  an  experimental 
plant  and  investigate  the  conveying  of 
various  substances  by  fans  and  blowers. 
This  is  undoubtedly  the  first  time  a  thor¬ 
ough  and  systematic  research  into  this 
all-important  subject  has  been  attempted, 
outside  of  the  fold  of  those  who  make 
and  sell  the  equipment. 

It  is  to  be  hoped  this  start  will  lead 
to  a  wider  investigation,  as  it  is  certain 
that  if  one-tenth  of  the  time  is  spent 
upon  it  that  has  been  spent  on  other 


resources,  which  simply  means  greater 
economy  and  higher  efficiency. 

MATTERS  TO  BE  DETERMINED. 

These  investigations  and  experiments 
should  first  determine  what  velocity  is 
required  to  move  different  substances  of 
varying  weights  and  bulk.  Then  should 
be  determined  what  proportionate  volume 
of  air  is  required  to  move  in  a  unit  of 
time  a  specific  volume  of  different  sub¬ 
stances  having  varying  weights  and  bulk. 
Air  pressure  is  only  a  measure  of  velocity 
and  resistance,  beyond  which  it  has  noth¬ 
ing  to  do  with  the  moving  of  material,  as 
many  suppose. 

The  relative  area  of  a  substance  has  a 
great  deal  to  do  with  the  ease  with  which 
it  can  be  moved  by  air.  For  instance,  a 
comparatively  low  velocity  will  move  a 
cubic  foot  of  powdered  coal  which  will 
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pass  through  a  100-mesh  wire  screen.  It 
will  take  double  the  velocity  to  move  a 
cubic  foot  of  coal  which  will  pass  through 
a  25-mesh  screen.  But  a  centrifugal  fan 
cannot  produce  high  enough  velocity  to 
move  a  cubic  foot  of  coal  in  a  solid  block. 

The  same  is  true  of  many  other 
substances ;  take  for  instance  shavings 
and  dust  from  planing-mill  machinery. 


TYPES  OF  BUFFING  HOODS  FOR  GRIND¬ 
ING  WHEELS. 


Twenty  feet  per  second  will  move  the 
lighter  dust;  40  ft.  will  move  the  shav¬ 
ings;  50  ft.  will  move  the  sawdust,  but 
there  are  knots,  blocks,  etc.,  which  also 
have  to  be  taken  care  of,  and  these  some¬ 
times  require  60  ft.  or  more  per  second. 
Hence  the  velocity  has  to  be  selected 
which  will  take  care  of  the  largest  and 
heaviest  pieces  likely  to  enter  the  system. 

From  this  it  will  readily  be  seen  how 
essential  it  is  for  economical  operation 
to  know  what  is  the  lowest  velocity  re¬ 
quired  to  move  a  given  substance,  as  the 
frictional  loss  multiplies  directly  as  the 
square  of,  and  the  power  to  drive  the 
fan  directly  as  the  cube  of  the  velocity. 
For  example :  if  only  40  ft.  per  second 
is  necessary  and  80  ft.  is  provided  and 
at  the  lower  velocity  it  requires  25  H.  P., 
it  would  require  2(X)  H.  P,  at  the  higher 
speed.  This  is  not  an  absurd  comparison, 
as  many  are  the  plants  where  just  such 
a  comparative  waste  of  power  is  taking 
place. 

Frequently  the  velocity  as  predeter¬ 
mined  may  be  correct,  but  the  volume  of 
air  for  the  volume  of  material  to  be 
handled  in  a  given  unit  of  time  may  be 
insufficient.  In  other  words,  the  ducts 
are  too  small.  Hence  the  fan  has  to  be 


speeded  up  to  create  a  higher  velocity 
in  order  to  move  the  requisite  volume  of 
air.  This  has  exactly  the  same  effect  on 
the  power  as  would  the  velocity  if  it  had 
been  figured  too  high  at  first. 

HOW  TO  LAY  OUT  EXHAUST  FAN  SYSTEM 
FOR  A  WOOD  WORKING  PLANT. 

To  lay  out  an  exhaust  fan  system  for 
a  wood-working  plant,  it  is  necessary  to 
have  a  plan  of  the  shop  showing  the  lo¬ 
cation  of  each  machine,  the  position  of 
all  line  shafts  and  counter  shafting,  with 
direction  of  rotation  indicated,  the  loca¬ 
tion  of  the  boiler  room,  shaving  vault 
and  the  available  space  for  locating  the 
dust  separator.  With  this  in  hand,  a  list 
of  the  different  machines  should  be  made 
up,  with  the  number  of  heads,  length  of 
knives,  speed  of  feed  of  each,  also  the 
diameter  of  all  saws  and  whether  rip  or 
cut-off  saws.  The  number  and  position 
of  all  floor  sweeps  must  also  be  prede¬ 
termined. 

Next  one  should  map  out  the  general 
scheme  for  the  piping  system,  being 
guided  by  the  following  considerations 
in  the  order  in  which  they  are  given : 

1.  The  most  convenient  place  to  pipe 
the  fan. 

2.  The  most  convenient  place  to  drive 
the  fan. 


STYLE  OF  HOOD  I'OR  BAND  SAW,  SWING 

CUT-OFF  SAW,  ALSO  SPECIAL  BLAST 
GATES. 

3.  The  most  convenient  place  to  give 
the  most  direct  line  of  discharge  to  the 
final  receptacle. 

Next  in  order  is  to  determine  the  sizes 
of  the  branch  pipes  to  each  machine, 
which  can  be  done  by  the  aid  of  Table  I, 
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as  this  gives  the  standard  diameters  to 
attach  to  the  hoods  enclosing  the  knives 
and  saws  of  ordinary  machines. 

TABLE  1. 

SIZES  OF  PIPES  FOR  PLANING  MILL  MACHINERY 


UPPER  CYLINDER 

Length  of  Knives,  In.  Diam.  of  Pipe,  In. 
5  4 

10  5 

14  6 

24  7 

30  7 

LOWER  CYLINDER 

Length  of  Knives,  In.  Diam.  of  Pipe,  In. 
5  4 

10  5 

14  5 

24  6 

30  7 

Diam.-  of  Pipe,  In. 

Matcher  heads,  each  .  5 

Sash  and  cabinet  shaper,  each  head....  4 

Door  tenoner  .  5 

Sash  tenoner  . .  4 

Door  and  sash  sticker,  each  head .  4 

Blind  slat  sticker .  4 

Blind  rail  router  .  4 

Panel  raiser,  each  head  .  4 

Sand  drum,  24  in.  long .  4 

Sand  drum,  30  in.  long  . .  5 

Diam.  of  Pipe,  In. 

Mortiser,  floor  spout .  6 

Floor  sweep-up  .  6 

Rip  saw  and  re-saws 

10  to  16  in.  diam .  4 

18  to  24  in.  diam .  5 

42  to  60  in.  diam .  6 

Cut-off  and  grooving  saws 

10  to  16  in.  diam .  4 

18  to  24  in.  diam .  5 

Band  saws,  small .  3 


Molders,  buzz  planers,  pony  planers,  di¬ 
agonal  planers,  jointers  and  all  other  ma¬ 
chines  having  knives  or  saws  of  dimen¬ 
sions  given  will  require  pipes  of  their  re¬ 
spective  diameters.  Timber  planers  require 
25%  larger  pipes  than  ordinary  planers. 
High  speed  planers  and  matchers  require 
about  50%  more  area  than  is  indicated  in 
above  table. 

On  the  plan  mark  the  sizes  of  the  vari¬ 
ous  branches ;  then  add  these  areas  to¬ 
gether  whenever  two  or  more  pipes  join 
and  find  the  resulting  diameter  of  the 
main.  Continue  this  process  until  every 
branch  is  taken  care  of  back  to  the  fan, 
which  finally  determines  the  minimum 
diameter  of  the  fan  inlet. 

If  the  fan  selected  is  a  size  or  two 
larger  than  the  sum  of  the  areas  would 
indicate,  it  will  do  the  work  when  run¬ 
ning  at  a  very  much  slower  speed,  and 
will  require  less  power.  For  example, 
supposing  the  plant  requires  a  12-in. 


main,  which  with  the  branches  and  sep¬ 
arator  offers  a  resistance  of,  say,  4^-in. 
water  gauge.  If  a  fan  having  a  12-in. 
inlet  should  be  attached  it  would  have  to 
run  at  about  1,865  R.P.M.,  requiring  5% 

H. P. ;  whereas,  if  a  fan  having  an  18-in. 
inlet  were  attached  to  produce  the  same 
velocity,  it  would  only  have  to  run  at 

I, 040  R.P.M.,  requiring  H.P.  Thus 
the  speed  would  be  reduced  44%  and 
the  power  reduced  more  than  10%. 

DETERMINING  SIZE  OF  DUST  SEPARATOR. 

Having  determined  the  size  of  the  fan 
the  next  in  order  is  to  determine  the  size 
of  the  dust  separator.  The  purpose  of 
a  separator  is  to  remove  the  shavings  and 
dust  from  the  air  blast,  delivering  the 
former  into  some  convenient  receptacle 
or  on  the  grates  beneath  the  boiler,  al¬ 
lowing  the  air  to  escape  freely  with  little 


SPECIAL  HOODS  FOR  EMERY  GRINDING 
WHEELS. 

or  no  pressure  or  resistance  into  the  at¬ 
mosphere. 

All  the  separators  on  the  market,  save 
one  make,  employ  centrifugal  force  to 
accomplish  the  separation,  the  one  excep¬ 
tion  depending  upon  centripetal  action. 
Every  maker  of  separators  sets  up  great 
claims  for  his  particular  device  and  some 
do  work  better  than  others,  but,  more 
often  than  not,  the  real  difference  in  the 
results  obtained,  if  there  is  any,  is  due 
to  differences  in  engineering.  Table  II 
gives  the  principal  dimensions  of  one  of 
the  standard  makes  of  cone  bottom  sep¬ 
arator.  Any  other  good  separator  of  this 
type  will  not  be  very  much  different  in 
its  proportions. 
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TABLE  II.  PROPORTIONS  OF  DUST  SEPARATORS. 


No.  and 

Openings 

Size  of  Diameter 

Diameter 

Outside 

Dimensions 
Height  Length 

Approxi¬ 

Diam. 

Inlet,  Air  Outlet, 

Dust  Out¬ 

Diameter  Cylinder, 

Cone, 

mate 

of  Inlet. 

in. 

in. 

let,  in. 

Cylinder,  in. 

in. 

in. 

weight,  lbs. 

5 

2;^x  9 

854 

3 

2954 

14 

2654 

70 

6 

3  xl0j4 

10 

4 

3554 

1554 

3254 

100 

7 

3Hxl3^ 

13 

6 

4154 

1854 

3754 

140 

8 

4j4xl6 

15 

6 

4754 

21 

4354 

175 

9 

5  xl8 

17 

6 

5354 

23 

50 

245 

10 

5^x21 

20 

10 

5954 

26 

56 

315 

12 

6j4x24 

2354 

10 

6554 

29 

6154 

395 

13 

7  x27 

26 

10 

7154 

32 

6754 

490 

14 

8  x30 

28 

10 

7754 

35 

7254 

575 

16 

8^x32 

31 

10 

8354 

38 

7754 

715 

17 

9  x35 

33 

10 

8954 

41 

82J4 

875 

18 

9  x40 

36 

10 

9354 

46 

8554 

930 

20 

10  x41 

39 

10 

9754 

47 

89 

1,000 

22 

10j4x43 

41 

11 

10154 

49 

93 

1,095 

23 

11  x45 

44 

11 

10554 

51 

97 

1,455 

24 

11  x48 

46 

12 

10954 

54 

9954 

1,600 

25 

11  x51 

49 

12 

11354 

57 

10354 

1,700 

26 

11 5^x54 

52 

12 

11754 

60 

10954 

1,855 

28 

12  x57 

55 

12 

12154 

63 

1115^ 

2,035 

30 

12  x60 

58 

12 

12554 

66 

115J4 

2,155 

32 

12j4x63 

61 

13 

12954 

69 

11854 

2,250 

34 

13  x66 

64 

13 

13354 

72 

12254 

2,420 

36 

1354x69 

67 

13 

13754 

75 

12654 

2,555 

38 

14  x72 

70 

14 

14154 

78 

12954 

2,745 

40 

1454x75 

73 

14 

14554 

81 

13354 

2,900 

42 

15  x78 

76 

14 

14954 

84 

13754 

3,065 

44 

1554x81 

79 

14 

15354 

87 

14154 

3,235 

46 

16  x84 

82 

14 

15754 

90 

14554 

3,395 

The  above  recommendations  apply  to  shavings,  but  not  to  light  buffing  dust,  etc., 
for  which  the  separators  must  be  selected  to  suit  operating  conditions. 


Table  III  gives  the  dimensions  of  an¬ 
other  type  known  as  a  flat  bottom  sep¬ 
arator,  patented  and  owned  by  a  Grand 
Rapids  concern.  It  works  well,  has  the 
advantages  of  being  only  about  two- 
thirds  the  height  of  the  other  types,  and 
is,  comparatively,  very  easy  to  erect. 

The  centripetal  type  of  separator  re¬ 
ferred  to  is  made  by  a  concern  in  Min¬ 
neapolis.  The  dimensions  of  it  do  not 
vary  to  any  great  extent  from  the  dimen¬ 
sions  in  Table  II.  The  discharge  pipe 
from  the  fan  connects  into  the  central 
opening  in  the  top,  where  the  air  usually 
escapes  from  most  separators. 

A  good  separator  should  not  set  up  a 
resistance  to  the  flow  of  air,  which  is  in 
excess  of  the  velocity  head  due  to  the 
flow.  In  other  words,  if  the  air  velocity 
is  60  ft.  per  second  in  the  discharge  pipe, 
the  separator  should  not  offer  a  resistance 
that  will  increase  the  discharge  pressure 
more  than  0.81  in.  water  gauge.  All 
makes  of  separators  are  regularly  built 
either  right  or  left  hand. 


The  proper  form,  proportion  and  con¬ 
struction  of  the  hoods  are  the  most  diffi¬ 
cult  to  deal  with  on  paper,  of  any  part 
of  an  exhaust  fan  system. 

To  make  a  thoroughly  good  and  effi¬ 
cient  hood  is  an  art.  It  requires  the  best 
skill  of  an  experienced  tinsmith.  Of 
course  most  anything  can  be  made  to 
work  after  a  fashion,  but  to  construct  a 
hood  that  does  a  clean  job  and  does  not 
require  an  excessive  velocity  or  volume 
of  air  is  something  known  to  but  few  me¬ 
chanics,  very  few  of  whom  are  outside 
the  employ  of  concerns  making  a  spe¬ 
cialty  of  such  work. 

Hoods  are  never  carried  in  stock  by 
anybody,  there  being  such  a  variety  of 
makes  and  sizes  of  machines  as  to  pre¬ 
clude  the  possibility  of  making  a  stand¬ 
ard  to  fit  one  make  of  machine  that  will 
fit  any  other  make.  A  governing  prin¬ 
ciple  for  the  design  of  hoods  is  to  so 
shape  them  that  the  refuse  from  the 
knives  or  saws  is  thrown  directly  to  a 
point  where  it  will  be  caught  by  the  high¬ 
est  velocity  of  the  air. 
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The  hood  over  the  upper  knives  on  a 
surfacer  has  a  mouth  at  the  bottom  sev¬ 
eral  times  the  area  of  the  pipe;  conse¬ 
quently  it  has  very  little  lifting  power 
at  the  mouth.  Immediately  above  the 
apron  around  the  knives,  the  hood  is 
drawn  in  from  all  four  sides  so  as  to 
reduce  the  area  to  about  equal  the  pipe 
area ;  it  is  also  drawn  back  at  a  consider¬ 
able  angle  in  the  direction  the  shavings 


PROPORTIONS  OF  STANDARD  VBRRALL 
COLLECTORS. 

fly  from  the  knives.  Thus  the  shavings 
fly  at  once  into  the  contracted  area  where 
the  velocity  is  the  highest  and,  being  once 
set  in  motion,  it  is  easy  to  keep  them 
moving. 

The  hood  to  the  bottom  knives  is  not 
much  more  than  a  shallow  hopper  with 
a  narrow  slit  at  the  bottom  leading  into 
a  horizontal  pipe.  The  end  of  the  pipe 


is  usually  left  open  to  prevent  clogging 
up,  as  otherwise  if  the  shavings  should 
bridge  over  the  opening  in  the  bottom  of 
the  hopper,  it  would  shut  off  all  circula¬ 
tion  and  the  pipe  would  then  become  dead 
until  cleaned  out.  The  hoods  to  the  side 
are  sometimes  very  complex  in  form,  but 
the  same  principles  are  employed  in  their 
design  as  for  the  upper  hoods. 

Where  the  branch  pipes  attach  to  the 
main,  they  should  enter  at  an  angle  of 
not  more  than  45°,  and  30°  or  less  is 
better.  Never  attach  a  branch  at  right 
angles  to  the  main.  Two  branches  should 
never  enter  the  main  directly  opposite 
one  another ;  also  avoid  the  use  of 
Y-branches,  as  the  two  currents  in  con¬ 
flict  retard  the  flow,  sometimes  causing 
the  pipes  to  clog. 

Elbows  should  have  a  radius  in  the 
throat  twice  the  diameter  of  the  pipe. 
For  example,  a  6-in.  pipe  should  have 
a  radius  of  12  in.  in  the  throat.  There 
is  no  advantage  in  making  the  radius 
more  than  twice  the  diameter. 

A  right-angle  elbow  in  a  6-in.  pipe 
offers  as  much  resistance  as  a  straight 
pipe  of  the  same  diameter  44  ft.  long. 

With  a  radius  of  half  the  diameter,  it 
is  equal  to  a  straight  pipe  15  ft.  long. 

With  a  radius  of  one  diameter,  it  is 
equal  to  a  straight  pipe  5^  ft.  long. 

With  a  radius  of  two  diameters,  it  is 
equal  to  a  straight  pipe  2^  ft.  long. 


TABLE  III.  PROPORTIONS  OF  STANDARD  VERRELL 
COLLECTORS. 


No. 

Diam. 

Area 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

Wgt. 

Pipe 

Of 

lbs. 

from 

Dust 

Fan, 

Inlet, 

in. 

sq.  in. 

000 

6 

28 

00 

0 

7 

g 

38 

32 

26 

37 

7 

6x7 

10 

12 

70 

1 

10 

0\j 

78 

42 

38 

48 

12 

10x12 

14 

14 

180 

2 

12 

113 

46 

37 

48 

12 

10x12 

17 

14 

240 

3 

14 

154 

54 

42 

60 

16 

10x14 

17 

16 

471 

4 

16 

201 

60 

45 

72 

16 

14x16 

22 

26 

490 

5 

18 

254 

66 

54 

72 

16 

16x20 

25 

26 

500 

6 

20 

314 

72 

58^ 

76J4 

16 

14x24^ 

27^ 

26 

530 

7 

22 

380 

84 

65 

96 

16 

16x25 

32 

27 

682 

8 

24 

452 

87 

67M 

96 

16 

18x26 

34 

27 

889 

9 

26 

531 

96 

78 

96 

16 

18x32 

46 

27 

1,137 

10 

28 

616 

102 

84 

96 

16 

18x37H 

40 

27 

1,250 

11 

30 

707 

111 

16 

1,500 

12 

32 

804 

114 

90 

120 

16 

22x41^ 

46 

27 

1,800 

13 

34 

908 

117 

97 

120 

16 

23x44 

48 

27 

2,000 

14 

36 

1,018 

129 

lOSH 

120 

16 

24x45 

50 

27 

2,050 

15 

38 

1,134 

132^ 

111 

120 

16 

26x44 

53 

27 

2,150 

16 

40 

1,257 

17 

42 

1,385 
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By  making  the  radius  more  than  twice, 
the  resistance  begins  to  increase  again  un  ¬ 
til  at  six  diameters  it  is  equal  to  a  straight 
pipe  3  ft,  long.  This  is  due  to  the  greater 
distance  the  air  is  under  compression  on 
one  side  of  the  pipe  while  making  the 
turn. 

FRICTION  OF  AIR  TRAVELING  THROUGH 
PIPES. 

Friction  of  the  air  traveling  through 
the  pipes  is  another  and  very  essential 
point  for  consideration,  and  it  must  be 
determined  in  order  to  know  the  mini¬ 
mum  speed  at  which  the  fan  can  be  run. 
Careful  experiments  have  shown  that  a 
length  of  round  pipe  from  62  to  72  times 
its  diameter  will  produce  friction  equiva¬ 
lent  to  the  velocity  head,  the  shorter 
length  applying  to  small  pipes,  because 
of  the  relatively  greater  resistance  the 
roughness  of  the  surface  presents  per 
unit  of  volume.  In  actual  practice,  it  is 
customary  to  allow  about  40  diameters, 
to  compensate  for  branch  tees,  reducers, 
dents,  etc.  The  refuse  carried  along  by 
the  air  also  increases  the  resistance  some¬ 
what. 

RULE  FOR  EQUALIZING  RECTANGULAR  AND 
ROUND  PIPES. 

Rectangular  pipes  can  be  compared 
with  round  pipes  by  multiplying  the  area 
of  the  square  pipe  by  four  and  dividing 
by  the  perimeter  of  the  square  pipe;  the 
result  is  the  corresponding  diameter  of 
a  round  pipe  for  the  same  velocity.  Or, 
to  put  this  in  the  form  of  an  equation 
D  =  4lVH-i-2  (IV-i-H) 

In  which  JV  is  the  width  of  duct;  H  is 
the  height ;  D  is  the  diameter  of  a  corre¬ 
sponding  round  pipe. 

The  friction  for  varying  diameters  of 
round  pipes  is  inversely  proportional  to 
their  diameters,  at  a  given  velocity. 

The  friction  of  rectangular  pipes  at 
the  same  velocity  varies  inversely  as  the 
square  root  of  their  respective  areas. 

The  friction  of  any  pipe  is  directly  pro¬ 
portional  to  its  length. 

As  an  example,  take  a  12-in.  diameter 
pipe  conveying  air  at  3,600  ft.  per  min¬ 
ute  velocity  at  72°  F,,  barometer  30  in,, 
humidity  50%.  A  velocity  of  4,000  ft. 
per  minute  is  equivalent  to  1  in.  pressure. 
Hence,  for  3,600  ft.,  the  pressure  would 
be 


(3600\2 

- )=  0.81  in.  water  gauge. 

4000' 

As  40  diameters  offers  friction  equal 

40X  12 

to  the  velocity  pressure,  then - = 

12 

40  ft.  of  length  corresponds  to  0,81  in. 
friction.  As  the  friction  is  directly  pro¬ 
portional  to  the  length,  then  for  100  ft. 
the  friction  would  be  100  X  0.81  40 

=  2.025  in. 

Supposing  we  have  100  ft.  of  12  X  12 
in.  pipe.  A  round  pipe  offering  equiva¬ 
lent  friction  at  3,600  ft.  velocity  per  min- 
4  X  12  X  12 

ute  would  be  - =  12  in. 

2X(12-fl2) 

in  diameter. 

The  round  pipe  would,  however,  de¬ 
liver  2,830  cu.  ft.  per  min.,  whereas  the 
square  pipe  delivers  3,600  cu.  ft.  per 
min. 

If  the  friction  of  a  12-in.  pipe  is  2  in., 
then  the  friction  of  a  14-in.  pipe  would 
12 

be2X  —  ==  1.715  in. 

14 

If  the  friction  of  a  rectangular  pipe 
having  1  sq.  ft.  area  is  2  in.,  then  the 
friction  of  a  similar  pipe  having  2  sq.  ft. 
area  would  be  2  X  ^  =  1-in.  friction. 

In  the  application  of  fans  to  the  re¬ 
moval  of  smoke,  fumes,  fine  dust,  ob¬ 
noxious  gases,  etc.,  great  care  has  to  be 
exercised  in  so  designing  the  hoods  that 
they  will  not  interfere  with  the  process, 
that  they  will  not  be  in  the  way  of  the 
mechanics,  and  still  be  capable  of  catch¬ 
ing  the  floating  material  before  it  gets 
into  the  room.  Most  failures  in  such  in¬ 
stallations  are  due  to  the  pipes  being 
too  small. 

For  example,  supposing  a  hood  of  con¬ 
ical  form  is  3  ft.  in  diameter  at  the  mouth 
with  a  7-in.  pipe  attached  at  the  top. 
With  a  velocity  of  4,000  ft.  per  min.  in 
the  7-in.  pipe,  the  velocity  is  only  151  ft. 
at  the  mouth,  or  less,  about  2.5  ft.  per 
second. 

A  very  efficient  though  somewhat  ex¬ 
pensive  hood  of  this  type  is  to  put  one 
hood  inside  the  other,  leaving  about 
in.  space  between  all  around  the  bottom, 
and  then  run  a  nozzle  from  the  apex  of 
the  inner  cone  up  into  the  pipe  which 
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is  attached  to  the  outer  cone.  This 
nozzle  should  be  about  half  the  area  of 
the  pipe.  With  such  a  hood  anything  that 
rises  up  into  it  cannot  escape  around  the 
rim  even  if  it  is  not  drawn  off  by  the 
central  connection. 

A  common  rough  rule  for  determining 
the  diameter  of  pipe  for  round  conical 
hoods  is  to  make  the  bell-mouth  1  ft. 
larger  in  diameter  than  the  apparatus  it 
is  to  cover  and  increase  this  diameter  1 
ft.  for  every  2  ft.  elevation  above  2  ft. ; 
then  to  make  the  pipe  one-sixth  the  final 
diameter  of  the  mouth  as  thus  deter¬ 
mined.  For  instance,  a  kettle  2.5  ft.  in 
diameter,  having  the  bottom  of  the  hood 
2  ft.  above  it,  would  have  a  hood  3.5  ft. 
in.  diameter  or  42  in. ;  the  pipe  would 
be  one-sixth  of  this  or  7  in.  diameter. 

Hoods  to  grinding  and  buffing  lathes 
have  to  be  designed  to  suit  the  character 
of  the  work  done  on  them.  A  hood 
suited  to  one  class  of  work  on  a  given 
type  and  size  of  lathe  may  be  wholly  un¬ 
suited  to  some  other  class  of  work  on 
exactly  the  same  lathe.  For  instance,  the 
grinding  of  some  things  can  be  better 
done  on  the  top  of  the  wheel,  while 
others  are  more  easily  ground  in  the 
middle  or  below  the  center  of  the  wheel. 
Like  everything  else,  this  comparatively 
simple  thing,  when  viewed  as  a  complete 
installation,  presents  its  complexities  and 
problems  for  solution,  and  it  requires  the 
same  ‘‘good  old  horse  sense,”  “hard 
knocks,”  experience  and  observation 
that  any  other  engineering  problem  does. 

A  discussion  of  the  fan  problem  as  a 
part  of  this  subject  has  been  purposely 
avoided,  as  it  would  take  more  space  and 
time  of  itself  than  has  been  devoted  to 
the  rest  of  the  subject. 


DISCUSSION. 

Theo.  Weinshank:  I  am  sorry  the 
author  has  omitted  one  point,  that  is,  the 
relation  of  the  fan  used  for  the  removal 
of  refuse  to  the  heating  system.  In  .a 
large  plant  for  the  removal  of  refuse,  this 
has  a  great  effect  on  the  heating  system. 
In  this  connection  I  had  an  experience 
several  years  ago  in  designing  the  heat¬ 
ing  apparatus  for  a  large  mill  in  northern 
Wisconsin.  It  was  to  be  a  blower  sys¬ 
tem  and  we  naturally  asked  the  number 
of  machines  that  were  to  be  connected  to 


the  refuse  fan.  On  obtaining  this  list, 
we  took  into  consideration  the  amount 
of  air  the  refuse  system  would  remove 
from  that  building,  in  addition  to  what 
was  required  to  heat  the  building.  After 
the  system  was  designed,  the  owners  de¬ 
cided  that  they  required  six  more  saws, 
which,  of  course,  increased  the  duty  on 
the  fan  for  the  removal  of  shavings.  The 
fan  they  had  was  not  large  enough  for 
this  increased  service,  so  they  installed 
another  one,  with  almost  100%  addi¬ 
tional  capacity. 

When  the  heating  system  was  started, 
it  was  found  to  be  not  large  enough  and 
the  owners  could  not  understand  it. 

Prof.  J.  D.  Hoffman  :  I  think  this  is 
a  splendid  paper  and  one  that  is  very 
timely.  The  engineers  of  the  country 
have  been  spending  their  time  very 
largely  in  perfecting  and  improving  the 
apparatus,  the  prime  mover,  and  have 
neglected  the  distributing  system.  We 
have  been  very  careful  to  look  for  each 
per  cent,  of  efficiency  in  the  engine  but 
have  winked  at  the  losses  of  far  greater 
magnitude  elsewhere.  Like  the  man  who 
buys  a  high  priced  engine  and  throws 
away  his  exhaust  steam.  Here  we  take 
the  other  end  of  the  proposition  and  I 
think  it  is  a  splendid  idea. 

I  would  like  to  refer  to  the  expression, 
“On  the  plan  mark  the  sizes  of  the  vari¬ 
ous  branches;  then  add  these  areas  to¬ 
gether  whenever  two  or  more  pipes  join 
and  find  the  resulting  diameter  of  the 
main,”  and  inquire  of  Mr.  Still  if  that 
represents  his  practice  in  laying  out  the 
mains  system?  Is  this  worked  out  from 
the  standpoint  of  areas  and  velocity  or 
does  friction  enter  into  it? 

Mr.  Still:  Velocity  only. 

Prof.  Hoffman:  Then  the  friction 
has  not  been  taken  into  consideration? 

Mr.  Still  :  The  areas  have  been  added 
together  to  determine  the  size  of  the 
main,  and  then  as  other  branches  are 
added  in  their  areas  are  added  to  the  last 
to  increase  it  again  and  the  velocity  is 
the  thing  we  have  in  the  exhaust  fan 
system,  regardless  of  volume ;  and  the 
friction  of  the  entire  system  determines 
the  total  pressure. 

Speaking  of  the  connection  of  refuse 
disposal  systems  with  the  heating,  I  have 
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had  trouble  in  the  same  way  when  com¬ 
bining  heating  problems  with  refuse 
handling  problems.  I  remember  one  in¬ 
stance  in  Kentucky  where  they  had  an 
excessive  amount  of  machinery  to  take 
care  of  in  proportion  to  the  size  and 
cubical  space  of  the  buildings.  But  those 
fans  handled  just  about  the  same  volume 
of  air  as  the  heating  plant  did ;  they  had 
a  line  of  pipe  running  down  overhead, 
with  branches  pointing  out  horizontally, 
as  customarily  done  in  buildings  of  that 
type.  We  simply  extended  these  branches 
down  so  that  they  came  within  about  2 
ft.  of  the  floor,  to  get  under  the  strata 
which  was  level  with  the  bottom  of  the 
hoods.  The  workers  had  complained  of 
being  cold  up  to  their  waists  but  by  pip¬ 
ing  the  air  down  into  this  lower  stratum, 
the  difficulty  was  remedied. 

I  have  not  seen  a  case  where  the  ex¬ 
haust  fan  handled  more  air  than  was  put 
in  by  the  blower  system  but  I  have  seen 
factories  that  have  been  lowered  10  or 
more  degrees  when  heated  by  direct  radi¬ 
ation,  by  introducing  an  exhaust  system 
without  increasing  the  radiation. 

Vice-President  Hale  ;  I  remember  a 
case  some  years  ago  in  one  of  the  plants 
with  which  I  was  connected,  where  the 
apparatus  was  designed  for  direct  radia¬ 
tion  and  they  thought  of  putting  in  ex¬ 
hausters  at  the  time  the  original  heat¬ 
ing  plans  were  laid  out.  After  the  ap¬ 
paratus  was  started,  we  got  a  complaint 
that  they  could  heat  one  of  the  buildings 
very  successfully  during  the  noon  hour, 
but  the  rest  of  the  time  it  was  almost 
impossible  to  get  satisfactory  results.  On 
investigating  the  complaint,  we  discov¬ 
ered  that  they  had  put  in  a  number  of 
shaving  exhausters  and  the  air  was  be¬ 
ing  drawn  out  so  rapidly  that  it  was  im¬ 
possible  to  heat  with  the  original  amount 
of  radiation.  We  had  to  increase  it,  I 
think,  about  100%  to  get  suitable  results. 

H.  W.  Whitten:  It  appears  by  this 
paper  that  the  same  amount  of  horse¬ 
power  applied  to  produce  suction  is  more 
effective  than  the  same  amount  of  horse¬ 
power  applied  to  producing  pressure.  I 
would  ask  if  the  author  has  ever  ob¬ 
served  anything  on  this  subject  that 
would  throw  any  light  on  the  matter  of 
the  impact  of  air  or  its  suction  effect 
while  in  motion. 

Mr.  Still  :  It  is  impossible  to  remove 


the  waste  from  most  machines  by  a  pres¬ 
sure  system.  It  can  be  handled  by  an 
exhaust  system  much  easier.  There  are 
some  cases  where  it  might  be  possible  to 
attach  an  air  blast  as,  for  instance,  on  an 
emery  wheel,  to  blow  the  emery  dust 
into  the  hood,  but  then  you  have  to  put 
in  an  exhaust  system  to  carry  it  away. 
You  could  not  put  in  a  blast  system  which 
would  carry  the  refuse  to  the  point  of 
discharge  very  well. 

As  to  the  effect  on  an  exhaust  fan 
or  any  other  kind  of  a  fan,  whether  it  is 
intended  to  move  air  by  exhausting  or 
blowing,  it  does  not  make  any  difference, 
the  effect  on  the  fan  and  the  power  re¬ 
quired  is  the  same,  although  the  mechan¬ 
ical  efficiency  will  not  show  the  same. 
You  cannot  get  the  same  maximum  me¬ 
chanical  efficiency  to  show  from  measure¬ 
ments  taken  on  the  exhaust  side  that  you 
can  on  the  discharge  side,  but  the  horse¬ 
power  is  the  same.  It  is  one  of  the  pe¬ 
culiar  things  we  have  never  been  able  to 
find  a  satisfactory  reason  for.  It  is  un¬ 
doubtedly  due  to  some  effect  produced  by 
the  efflux  of  air  into  the  inlet  which  the 
measuring  instruments  do  not  take  into 
account. 

L.  C.  Soule:  To  give  an  idea  of  the 
amount  of  extra  radiation  required  to 
warm  the  air  taken  out  by  exhaust  sys¬ 
tems,  I  had  occasion  recently  to  figure  on 
a  plant  designed  for  direct  radiation  heat¬ 
ing,  with  pipe  coils  to  take  care  of  the 
transmission  through  the  walls  and  roof. 
The  exhaust  fans  were  exhausting  85,- 
000  cu.  ft.  of  air  per  minute  and  it  was 
necessary  to  provide  4,000  sq.  ft.  of  blast 
coil  surface  to  take  care  of  this. 

J.  H.  Davis:  I  remember  two  cases, 
one  in  South  Bend  and  the  other  in  St. 
Johns,  Canada,  where  exhausters  were 
used.  The  additional  amount  of  radia¬ 
tion  on  the  floors  that  had  exhausters  was 
30%  greater  than  it  was  on  the  other 
floors  and  the  amount  required  was  only 
determined  after  a  number  of  trials  to 
find  out  just  what  was  needed. 

Mr.  Whitten  :  I  would  like  to  ask 
Mr.  Soule  to  repeat  his  statement. 

Mr.  Soule  :  I  thought  it  would  be  in¬ 
teresting  to  state  just  exactly  what  would 
be  required  in  the  way  of  additional  heat¬ 
ing  surface  and  boiler  horsepower  to 
warm  the  air  exhausted  by  the  fans  of 
the  exhaust  system.  The  fans  exhausted 
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85,000  cu.  ft.  of  air  per  minute  and  the 
amount  of  extra  heating  surface  neces¬ 
sary  to  warm  that  air  to  65°  was  4,000 
sq.  ft.  That,  figured  at  lbs.  of  con¬ 
densation  per  square  foot  per  hour,  would 
be  equivalent  to  200  H.P.  That  was  in 
addition  to  the  losses  due  to  walls  and 
glass. 

- • - 

Temperature  Equivalent  of  Wind 
Velocities. 

In  a  discussion  of  a  paper  on  this  subject, 
read  before  the  American  Society  of  Heating 
and  Ventilating  Engineers  and  published  in 
The  Heating  and  Ventilating  Magazine 
for  August,  1912,  further  light  was  thrown 
on  the  impact  effect  of  wind,  the  effect  on  the 
leeward  sides  of  buildings,  and  also  the  effect 
of  varying  air  pressures,  as  observed  from 
barometric  readings.  Mr.  Whitten  stated  in 
his  paper  that  he  had  found  1  mile  of  wind 
movement  per  hour  to  be  equivalent  to  1°  F. 
change  in  temperature,  but  that  this  relation 
was  not  constant,  as  there  appeared  to  be  a 
greater  proportion  of  loss  due  to  wind  move¬ 
ment  as  the  temperature  drops.  He  also  found 
a  regular  rate  of  increase  in  effective  pressure 
as  the  temperature  drops,  although  the  wind 
velocity  may  remain  constant.  Moreover,  a 
barometrical  change  caused  changes  in  the 
impact  pressure. 

DISCUSSION. 

J.  D.  Smaix:  I  would  like  to  ask  what  type 
of  buildings  these  observations  were  made  on, 
whether  office  or  factory  buildings. 

J.  A.  Donnelly:  I  think  this  subject  of  im¬ 
pact  effect  of  wind  might  be  studied  mathe¬ 
matically  and  shown  graphically  by  figuring 
the  impact  of  the  wind  varies  with  the  weight 
of  the  air;  that  is,  that  a  diagram  might  be 
drawn  showing  the  increasing  impact  of  the 
air  as  it  cools  in  temperature  and  so  becomes 
more  dense,  and  as  the  height  of  the  barom¬ 
eter  increases.  It  is  something  which  would 
certainly  be  expected  that  as  the  air  increases 
in  weight  its  impact  would  be  greater  upon 
an  instrument  for  measuring  such  force. 

Mr.  Weinshank  :  Referring  to  the  author’s 
statement  that  from  40*  to  15“  F.,  1  mile  of 
wind  movement  per  hour,  is  equal  to  1“  drop 
in  temperature,”  this  refers  to  the  so-called 
windward,  or  indirect  side.  Will  this  hold 
also  on  the  non-pressure,  or  suction,  side  of 
the  building?  The  author  states  that  it  will, 
without  giving  any  data.  If  this  effect  is  true 
on  the  windward  side  of  a  building  I  do  not 
think  it  could  be  true  on  the  suction,  or  non¬ 
pressure,  side. 

Prof.  J.  D.  Hoffman  :  The  author  says  that 
^‘the  difference  in  weight  between  air  and 
water  vapor  being  very  small,  this  factor  does 
not  appreciably  change  the  result.”  I  would 
like  to  ask  his  opinion  in  regard  to  that. 


Mr.  Whitten:  In  regard  to  the  type  of 
buildings,  they  are  a  group  of  educational 
buildings.  They  are  quite  large,  and  have  the 
average  number  of  glass  openings.  The  build¬ 
ings  are  constructed  in  the  form  of  a  U,  with 
the  open  mouth  of  the  U  facing  about  north¬ 
east  and  having  windows  on  all  sides.  The 
sides  of  the  U  are  subdivided,  with  courts,  so 
that  there  are  wind  pockets  and  there  are 
practically  all  the  irregular  conditions  that 
might  be  found  in  various  types  of  buildings. 

Mr.  Small:  It  occurred  to  me  that  with  a 
corridor,  the  corridor  would  act  as  a  ventil¬ 
ator.  In  that  case,  the  building  being  con¬ 
structed  as  you  say,  it  might  tend  to  decrease 
the  proportion  of  loss  on  the  non-suction  side. 
Bit  if  it  were  a  factory  building  I  can  see  how 
the  infiltration  and  outward  leakage  might 
possibly  be  in  the  same  proportion. 

Mr.  W hitten  :  In  regard  to  the  suction 
side  of  buildings,  this  outflow  was  ascertained 
by  a  special  apparatus  applied  to  the  cracks 
about  the  windows  and  about  the  doors  on 
the  various  faces  of  the  building,  an  instru¬ 
ment  that  would  record  air  movements  in  or 
out.  There  appeared  to  be  a  slightly  greater 
outflow  in  all  cases  where  there  was  an  in¬ 
flow.  These  buildings  are  heated  by  steam 
radiation,  supplemented  by  a  supply  of  warm 
air  delivered  by  fans.  It  has  been  my  ex¬ 
perience  in  investigating  these  conditions  for 
some  years  that  almost  invariably  where  there 
is  an  independent  air  supply  to  the  buildings 
from  the  walls  or  wall  crevices,  the  outflow, 
provided  that  the  buildings  stands  in  an  iso¬ 
lated  position,  will  be  greater  in  volume  than 
the  inflow. 

In  regard  to  the  moisture  content,  the  fig¬ 
ures  quoted  were  taken  from  the  observations 
of  Mr.  Albert  F.  Zahm,  and  indicate  that  the 
moisture  is  never  over  5%  of  the  mass  of  the 
air  and  rarely  over  254%,  meaning,  as  I  un¬ 
derstand  it,  that  the  weight  of  moisture  in  a 
given  bulk  of  air  is  never  over  5%  of  the 
whole.  I  think  that  is  about  right. 


Committee  to  Cooperate  With  District 
Heating  Engineers. 

The  American  Society  of  Heating  and  Ven¬ 
tilating  Engineers,  has  appointed  the  follow¬ 
ing  committee  to  confer  with  a  similar 
committee  of  the  National  District  Heating 
Association  on  educational  matters  in  heat¬ 
ing  and  ventilation :  E.  F.  Capron,  Chicago, 
Ill. ;  D.  M.  Quay,  Cleveland,  O. ;  W.  F.  Deven- 
dorf,  Rochester,  N.  Y. ;  M.  L.  Foote,  Colum¬ 
bus,  O. ;  and  W.  C.  Green,  Cincinnati,  O. 
- • - 

National  Association  of  Master  Plumb¬ 
ers  has  established  its  headquarters  at  1482 
Broadway,  New  York,  Suite  910,  between 
42nd  and  43rd  Sts.  W.  E.  Crosby  is  execu¬ 
tive  clerk. 
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The  ATTENTION  of  ouF  readers  is 
called  to  the  enlargement  of  the 
reading  pages  of  The  Heating  and 
Ventilating  Magazine  to  standard 
magazine  size.  This  applies  also  to  our 
advertising  pages.  The  change  means  a 
material  increase  in  the  amount  of  read¬ 
ing  matter  that  will  be  published  each 
month,  while  the  advertisers  will  benefit 
through  the  enlargement  of  their  spaces, 
permitting,  among  other  things,  the  use 
of  additional  and  more  detailed  illustra¬ 
tions  of  their  products. 

Incidentally,  it  may  be  said  to  mark  a 
long  contemplated  step  in  further  im¬ 
proving  the  appearance  of  The  Heat¬ 
ing  AND  Ventilating  Magazine.  Our 
energies  will  now  be  bent  on  an  expan¬ 
sion  of  the  magazine’s  editorial  activi¬ 
ties,  with  a  view  of  supplying  our  read¬ 
ers  to  an  ever-increasing  extent,  with  the 
latest  advances  and  practice  in  the  field 
represented  by  this  journal. 


Further  announcement  is  made 
of  a  readjustment  ot  our  adver¬ 
tising  rates,  commencing  with  the  issue 
for  January,  1913.  Up  to  that  time  con¬ 
tracts  for  periods  not  exceeding  one  year 
will  be  made  on  the  present  basis,  but 
with  the  opening  of  the  new  year,  the 
revised  schedule  will  become  effective. 

In  spite  of  the  increased  cost  of  pro¬ 
duction  and  the  greatly  widened  circle 
of  its  readers.  The  Heating  and  Ven¬ 
tilating  Magazine,  up  to  the  present, 
has  maintained  the  same  rates  for  space 
in  its  advertising  pages  that  were  in  ef¬ 
fect  at  the  time  of  its  establishment. 
With  the  growing  opportunities  for  use¬ 
fulness  the  magazine  faces  a  future  bril¬ 
liant  with  promise,  in  which  advertisers 
as  well  as  readers  may  expect  to  share  in 
full  measure. 


Anyone  who  will  give  a  moment’s 
thought  to  the  views  expressed  in 
this  issue  regarding  the  problems  still 
facing  the  ventilating  engineer  in  the 
matter  of  “fresh”  air  supply,  will  realize 
how  far  we  have  still  to  go  before  we 
shall  arrive  at  the  ultimate  practice  in 
heating  and  ventilating  engineering.  In 
Washington,  for  instance,  last  month,  at 
the  International  Congress  on  Hygiene 
and  Demography,  four  of  the  important 
topics  for  discussion  were,  “Organic 
Matter  in  Expired  Air,”  “Unknown  Fac¬ 
tors  in  the  Ill  Effects  of  Bad  Ventila¬ 
tion,  “The  Hygienic  Physiology  of 
Work  in  Compressed  Air”  and  “Effect 
on  Blood  Pressure  of  Children  of  Vari¬ 
ous  Methods  of  Ventilation.”  And  this  is 
but  one  of  many  quarters  where  the  spir¬ 
it  of  research  and  investigation  of  this 
subject  is  plainly  apparent.  Thus  the 
next  few  years  will  no  doubt  be  marked 
by  rapid  strides  in  the  art,  all  of  which 
will  be  reported  in  due  course  in  our  col¬ 
umns. 
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jinalysis  of  Operating  Conditions  of  a  Central  Hot 

Water  Heating  System, 

By  Ira  N.  Evans. 

An  analysis  of  the  description  and  sched-  the  plant  is  a  live  stearr  proposition,  would 
ule  of  operation  of  the  Oak  Park  (Ill.)  be  no  additional  charge, 
heating  plant,  published  in  your  August  There  would  be  a  material  reduction  in 
1912,  issue,  brought  out  several  facts  which  the  average  water  temperature  in  moder- 
may  be  of  interest  to  your  readers.  ate  weather,  as  well  as  the  required  steam 

There  are  550,000  sq.  ft.  of  radiation  and  temperature  in  the  heaters,  affecting  the 
85,000  sq.  ft.  of  surface  in  the  mains.  Using  economy  of  the  turbine  during  periods  of 
0.04  for  the  factor  (from  Gifford’s  “Central  excess  power  load,  or  the  heating  surface  in 
Station  Heating”)  for  the  radiation  of  mains,  buildings  might  be  reduced  in  amount  and 
we  have  as  follows;  3,400  lbs.  of  steam  per  regulated  at  the  plant  so  that  it  would  be  all 
hour  radiation  of  mains.  The  steam  for  the  in  use  at  all  times — thus  decreasing  the  cost  of 
heating  surface  under  maximum  and  minimum  installation. 

conditions  is  as  follows,  estimating  the  gallons  This  would  mean  a  reduction  of  some  2 
per  minute  from  size  of  mains  and  loss  in  lbs.  of  steam  per  kilowatt  hour  or  more 


head : 
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be 

obtained 
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Steam 

Trans. 

Outside  Temp. 

Temp. 
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Pressure 

Lbs. 

Drop 

Ft. 

estimated  Deg.  Diff. 

65  132 

151 

22  in.  vac. 

38,016 

25 

81.4 

3700 

1.076 

20  196 

234 

7.6  lbs. 

122,000 

66 

112 

3200 

1.7 

The  mains  have  a  cubic  content  of  60,-  amount  of  exhaust  steam  before  using  it  for 
000  gals,  of  water  which  has  to  be  raised  heating.  The  extra  pumpage  would  in- 
and  lowered  each  time  the  average  tern-  crease  the  efficiency  of  both  radiation  and 
perature  of  the  system  is  changed  to  suit  heaters  noticeably. 

the  weather  variations.  This  would  be  500,-  There  might  be  one  difficulty  that  would 
000  34,000  —  16  H.  P.  per  degree  change  be  aggrevated  and  that  is  by-passing’  and 

and  one-half  of  this  would  be  8  H.  P.  short-circuiting,  but  less  allowance  would 

for  the  supply  mains.  If  the  drop  were  re-  have  to  be  made  for  different  temperatures 

duced  from  60°  to  30°,  or  one-half,  the  of  radiation  along  the  line, 

variation  would  be  120  H.  P.  instead  of  would  eliminate  water  boilers. 

240  H.  P.  This  is  not  strictly  a  loss,  but  There  are  3,000  H.  P.  in  the  steam  boilers 
represents  a  backlash  or  the  degree  of  lack  ^ith  1,800  H.  P.  in  the  water  boilers.  It 

of  responsiveness  of  the  system  as  a  whole  seems  to  the  writer  it  would  be  far  more 

to  change  in  temperature.  economical  from  an  investment  standpoint 

Although  the  head  on  the  pumps  is  sup-  to  change  all  the  boilers  to  steam  under 
posed  to  vary  from  75  ft.  to  120  ft.  head,  the  same  pressure  and  use  a  live  steam 
the  estimated  gallons  pumped  seems  out  of  heater  with  gravity  return  for  the  conden- 
proportion  to  the  power  used,  according  to  the  sation.  The  water  boilers  are  idle  in  surn- 
schedule  furnished.  These  pumps  show  their  *^5^  ^  large  portion  of  the  time  in 

connections  in  parallel  and  if  they  are  rated  winter,  according  to  the  text  and  the  fig- 
the  same  head  and  gallons  the  piping  require-  ures  of  the  operating  schedule, 
ments  might  demand  their  connection  in  series.  There  were  formerly  patents  controlling 
or  at  least  some  of  them,  to  get  the  best  re-  jjjjg  arrangement  but  they  have  expired  and 

it  is  open  to  universal  use.  This  would 
The  actual  gallons  circulated  is  not  given  eliminate  two  kinds  of  spare  boilers  and 
and  had  to  be  estimated.  Possibly  there  is  no  the  same  equipment  could  be  used  for  both 
meter,  in  which  case  it  would  be  well  to  de-  power  and  heating,  as  the  boilers  would 
termine  the  actual  quantity  of  water  circulated,  be  available  for  heating  when  the  exhaust 
The  transmission  shows  a  large  portion  of  from  the  power  load  was  inadequate, 
the  heating  surface  turned  off  in  moderate  The  higher  pressure  boiler  and  live  steam 
weather.  A  great  saving  would  be  made  if  the  heater  is  much  more  flexible  to  operate,  as 
pumpage  on  this  plant  were  doubled,  es-  the  fires  on  water  boilers  have  to  be  banked, 
pecially  in  weather  below  15°.  The  fric-  drawn  or  rebuilt,  as  occasion  demands, 
tion  of  water  in  the  mains  would  tend  to  A  reducing  valve  connection  on  the  ex- 
reduce  the  drop,  and  the  extra  power,  as  haust  heater  is  not  as  economical  on  ac- 
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count  of  the  pumping  of  the  condensation 
to  the  boilers. 

The  present  economizer  could  be  utilized 
for  feed  purposes  for  the  battery  of  the  hot- 
water  boilers  changed  to  ste^nv* 

The  writer  does  not  believe  the  use  of 
hot-water  boilers  and  economizers  ca.n  be 
justified  from  an  investment  standftpint.  No 
economizer  in  a  properly-designed  plant  is 
good  for  more  than  15%  of  the  heat  of  the 
fuel  actually  burned  under  the  boilers  and  the 
cost  of  installation  is  equal  or  greater  than 
the  equivalent  capacity  in  extra  boilers.  The 
flue  gases  can  be  reduced  to  the  limit  of  draft 
requirements,  as  the  temperature  of  the  circu¬ 
lated  water  ir  low.  The  same  money  could 
be  better  invested  in  extra  water  boilers 
if  they  were  absolutely  necessary. 

The  foregoing  statement  has  no  refer¬ 
ence  to  the  use  of  economizers  on  high- 
pressure  steam  boilers,  as  the  higher  tem¬ 
peratures  materially  alter  the  conditions. 
Generally  it  is  impossible  to  make  an  econo¬ 
mizer  pay  interest  and  depreciation,  where 
used  solely  for  heating  seven  months  in 
the  year,  and  where  it  does  pay  for  feed 
water  purposes  there  is  nothing  in  robbing 
the  latter  for  the  heating  system. 

There  are  periods  of  light  power  load 
when  there  is  advantage  in  utilizing  an 
economizer  on  the  heating  system,  but,  if 
adopted,  the  saving  in  heating  the  feed 
water  should  be  sufficient  to  cover  all 
charges. 

Is  it  not  possible  if  the  drop  on  the 
plant  were  reduced  by  increasing  the  pump- 
age,  the  effect  of  the  wind  velocity  would 
not  require  such  a  variety  of  operating 
schedules?  The  supply  temperature  seems 
to  have  been  arbitrarily  fixed  and  the  drop 
and  return  temperature  manipulated  to  give 
the  proper  results. 


Legal  Decisions 


Indivisible  Contract  Unenforcable  in  Part 
Where  Void  in  Part 

A  contract  for  repairing  a  county  court¬ 
house  was  held  to  be  unenforceable  on 
account  of  illegality  in  the  bidding.  It  in¬ 
cluded  items  for  plumbing,  wiring  and  heat¬ 
ing.  The  bid  for  these  items  was  not 
subject  to  the  vice  of  the  general  contract 
in  so  far  as  the  bidding  was  concerned; 
but  instead  of  following  the  declared  in¬ 
tention  and  purpose  to  let  two  separate 
contracts,  all  the  subjects  of  bids  were  em¬ 
braced  in  one  contract  when  finally  reduced 
to  writing.  While  they  might  be  severable 


from  the  general  contract  under  ordinary 
circumstances,  with  the  general  contract 
stricken  down,  the  contract  for  wiring,  heat¬ 
ing  and  plumbing  could  not  be  executed  or 
complied  with,  and  was  so  dependent  upon 
the  execution  of  the  general  contract  that 
the  whole  must  fall  together. — Ness  vs. 
Board  of  Commissioners  of  Marshall  Coun¬ 
ty,  Indiana  Supreme  Court. 


Contractor's  Lien  for  Heating  Plant  as 
Against  Purchaser  of  Building 

A  contractor  installed  the  heating  plant 
and  plumbing  in  a  building  under  a  contract 
with  the  legal  owners.  Prior  to  its  comple¬ 
tion,  negotiations  were  made  with  a  view 
to  the  sale  of  the  building,  and  the  pur¬ 
chaser  became  satisfied,  from  a  purported 
receipt  from  one  of  the  owners  and  a  tele¬ 
phone  communication  which  he  claimed  to 
have  had  with  the  contractor,  that  the 
claim  of  the  latter  was  fully  satisfied.  In 
an  action  for  the  foreclosure  of  mechanics’ 
liens  the  evidence  showed  that  there  was 
due  on  the  contract  $3,041.05.  The  trial 
judge  did  not  make  formal  findings  of  fact, 
but  it  was  clear  from  his  remarks  that  he 
believed  the  receipt  to  be  a  forgery  and 
that,  if  the  telephone  conversation  occurred, 
it  was  not  with  the  contractor,  though  the 
purchaser  may  have  thought  he  was  talk¬ 
ing  with  him.  The  contractor’s  lien  was, 
therefore,  not  affected  thereby.  A  written 
release  was  executed  by  the  contractor  to 
the  original  owners,  reciting  that  as  they 
were  about  to  sell  the  property  he  dis¬ 
charged  them  from  all  liability  for  labor 
performed  or  materials  furnished  on  the 
building.  This  paper  was  executed  without 
any  consideration,  and  as  between  the  orig¬ 
inal  owners  and  the  contractor  it  had  no 
validity.  Assuming  that  it  was  executed  to 
enable  them  to  sell  the  property  by  show¬ 
ing  that  the  contractor’s  lien  had  been 
satisfied  it  appeared  that  it  was  never  used 
for  this  purpose,  as  the  purchaser  never 
heard  of  it  until  about  the  time  of  the  trial, 
long  after  the  purchase.  He  was,  of  course, 
in  no  way  influenced  by  it  at  the  time 
of  the  purchase.  Hence  it  did  not  work 
an  estoppel  in  his  favor  as  against  the  con¬ 
tractor’s  right  to  his  lien. — Seattle  Lumber 
Co.  vs.  Cutler,  Washington  Supreme  Court. 


Breach  of  Warranty — Measure  of  Damages 

In  an  action  for  breach  of  warranty  of 
a  ventilating  apparatus,  the  measure  of  the 
buyer’s  damages,  where  the  finding  was  in 
his  favor,  was  held  to  be  the  difference  in 
value  between  the  apparatus  delivered  and 
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as  warranted. — L.  J.  Wing  Mfg.  Co.  vs. 
Dairyman’s  Mfg.  Co.,  136  N.  Y.  Supp.,  66. 


Delegates  to  Conservation  Congress. 

The  following  members  have  been  ap¬ 
pointed  delegates  to  represent  The  Amer¬ 
ican  Society  of  Heating  and  Ventilating 
Engineers  at  the  Fourth  National  Con¬ 
servation  Congress,  at  Indianapolis,  Ind-, 
October  1-4,  1912:  Samuel  R.  Lewis,  Chi¬ 
cago;  N.  L.  Patterson,  Chicago;  J.  H.  Da¬ 
vis,  Chicago;  Theodore  Weinshank,  In¬ 
dianapolis,  and  John  G.  Hayes,  Indianapo¬ 
lis. 


New  York  Chapter  Nominations. 

Nominations  for  officers  of  the  New  York 
Chapter  of  The  American  Society  of  Heat¬ 
ing  and  Ventilating  Engineers  for  the  com¬ 
ing  year  have  been  made  as  follows:  For 
president,  Frank  G.  McCann;  vice-presi¬ 
dent,  D.  D.  Kimball;  secretary,  Joseph' 
Graham;  treasurer,  Arthur  Ritter;  board  of 
governors,  W.  M.  Mackay,  Conway  Kiewitz 
and  W.  W.  Macon.  The  election  will  take 
place  at  the  October  meeting  of  the  chap¬ 
ter  when  further  nominations  may  be  made, 
if  desired. 


Massachusetts  Chapter. 

At  a  recent  outing  of  the  Massachusetts 
Chapter  of  The  American  Society  of  Heat¬ 
ing  and  Ventilating  Engineers,  at  Wayland, 
the  speakers  included  Col.  Everett  C.  Ben¬ 
ton,  Republican  candidate  for  Governor  of 
Massachusetts.  Other  guests  were:  Con¬ 
gressmen  Samuel  W.  McCall  and  John  W. 
W’eeks,  Councillor  Alexander  McGregor, 
District  Attorney  John  J.  Higgins,  of  Mid¬ 
dlesex  County;  John  J.  Irwin,  of  the  State 
board  of  agriculture. 

- ♦ - 

Federal  Furnace  League  Dissolved. 

A  meeting  called  in  Chicago,  September 
9,  by  Dr.  William  F.  Colbert,  secretary 
and  engineer  of  the  Federal  Furnace 
League, for  the  purpose  of  reorganizing  to 
take  steps  towards  the  formation  of  a\ 
new  organization.  This  committee  will 
decide  on  a  tentative  plan  of  organization 
at  a  meeting  to  be  held  in  October,  and 
it  is  hoped  that  the  new  organization  may 
be  launched  before  the  close  of  the  year. 
In  closing  up  the  affairs  of  the  Federal 
League,  assessments  will  be  levied  upon 
the  members  to  defray  any  remaining  in¬ 
debtedness.  The  assets  of  the  league  were 
placed  in  the  hands  of  the  president  and 
executive  committee,  as  trustees. 


Differences  of  opinion  on  various  phases 
of  the  league’s  work,  notably  in  connec¬ 
tion  with  standard  ratings  of  furnaces,  are 
said  to  be  the  principal  cause  of  the  failure 
of  the  league  to  attract  a  wider  member¬ 
ship  which  was  essential  to  its  continued 
success.  At  the  tin^e  of  its  dissolution,  the 
membership  comprised  31  manufacturers  of 
warm  air  furnaces. 

The  committee  at  work  on  the  new  or¬ 
ganization  is  composed  of  William  Ritchie, 
Boynton  Furnace  Co.,  New  York;  Lewis 
E.  Moore,  Moore  Bros.  Co.,  Joliet,  Ill.; 
John  H.  Howard,  estate  of  P.  D.  Beck¬ 
with,  Dowagiac,  Mich.;  George  F.  Langen- 
berg,  Haynes  &  Langenberg,  St.  Louis,  Mo.; 
A.  W.  Williamson,  Peck-Williamson  Heat¬ 
ing  and  Ventilating  Co-,  Cincinnati,  O., 
and  Horace  Campbell,  Reading  Stove 
Works,  Reading.  Pa.  A  seventh  member 
will  be  appointed  by  P.  W.  Elliott,  secre¬ 
tary  of  the  New  England  Stove  Associa¬ 
tion.  Letters  read  at  the  meeting  showed 
that  at  least  50  furnace  manufacturers  could 
be  counted  upon  to  join  the  new  associa¬ 
tion.  The  Western  Stove  Association  has 
also  agreed  to  co-operate  in  getting  addi¬ 
tional  members. 


Ventilation-Testing  Device. 

An  item  that  is  going  the  rounds  of  the 
daily  press  states  that  a  simple  way  to  tell 
whether  your  room  is  properly  ventilated 
is  to  place  a  wide-necked  bottle  of  water 
into  which  you  have  put  half  an  ounce  of 
lime  water,  in  the  room,  letting  it  remain 
uncovered  over  night.  If  in  the  morning 
the  lime  water  is  milk,'  the  ventilation  is 
bad.  If  the  lime  water  becomes  milk  on 
your  covering  the  bottle  mouth  with  your 
hand  and  shaking  the  vessel,  the  ventila¬ 
tion  is  not  sufficient.  If  the  lime  water 
remains  clear,  the  air  of  that  room  is  pure. 


“Applied  Heating  and  Ventilation’’  in  Its 
Second  Edition. 

A  second  edition  of  James  M.  Harrison’s 
notable  work  on  “Applied  Heating  and 
Ventilation”  is  announced,  the  publishers 
stating  that  the  first  edition  was  entirely 
exhausted  within  seven  months  of  its  pub¬ 
lication.  As  this  is  a  $10.00  book,  the  un¬ 
usual  demand  it  aroused  constitutes  a  flat¬ 
tering  testimonial  to  the  character  of  its 
contents.  The  new  edition  will  be  ready 
October  10.  As  in  the  case  of  the  first 
edition,  the  book  will  be  handsomely  printed 
and  bound.  The  reading  matter,  as  well 
as  the  charts,  are  printed  on  one  side  of 
the  page  only  so  that  they  will  be  in  con¬ 
venient  form  for  use  on  the  drafting  board. 
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The  work  contains  no  fewer  than  eleven 
designs  of  heating  systems,  covering  steam, 
hot  blast  and  forced  hot  water,  while  there 
are  sixteen  charts  for  quick  calculations  and 
forty-nine  formulas  on  all  phases  of  heat¬ 
ing  and  ventilation.  The  book  is  published 
by  the  New  York  Heating  and  Ventilation 
School,  1123  Broadway,  New  York. 


Gifford’s  “Central  Station  Heating” 

The  wide  sale  of  Byron  T.  Gifford’s  work 
on  “Central  Station  Heating”  has  called  re¬ 
newed  attention  to  the  value  of  this  book 
to  the  designing  and  operating  central  heat¬ 
ing  station  engineer.  Since  its  publication 
last  January,  the  book  has  reached  the  hands 
of  practically  every  important  central  heat¬ 
ing  station  manager  in  the  country  and  has 
had  a  marked  influence  in  showing  the  way 
to  profitable  operation  of  district  heating 
plants.  The  book  has  also  proved  a  val¬ 
uable  guide  to  the  designing  engineers,  not 
only  of  city  heating  systems  but  also  to 
those  called  upon  to  lay  out  heating  sys¬ 
tems  for  small  groups  of  buildings.  The 
handy  size  of  the  volume  and  its  limp  cover 
of  leather,  permitting  it  to  be  slipped  into 
the  coat  pocket,  has  added  materially  to 
make  the  volume  ready  reference  manual. 
The  book  is  published  at  $4.00  by  the  Heat¬ 
ing  and  Ventilating  Magazine  Co.,  New 
York. 

- ♦ - 

Duntley  Pneumatic  Sweeper. 

A  clever  combination  of  an  ordinary  car¬ 
pet  sweeper  with  a  vacuum-cleaning  ma¬ 
chine  is  shown  in  the  accompanying  illus¬ 
trations  of  the  Duntley  pneumatic  sweeper, 
which  has  recently  been  placed  on  the  mar¬ 
ket  by  the  Duntley  Pneumatic  Tool  Co., 
Chicago,  Ill.  The  suction  portion  of  the 
sweeper  is  equipped  with  a  bellows,  which 


EMPTYING  DUNTLEY  PNEUMATIC 
SWEEPER. 

vacuum.  The  manufacturers  state  that  with 
their  No.  1  machine,  which  sells  for  $11.75, 
96  cu.  ft.  of  free  air  will  be  displaced  per 
minute.  The  machine  is  intended  to  be 
operated  by  hand.  It  weighs  9%  lbs. 
- • - 

Heating  and  Ventilating  With  a  Multiple 
Unit  System. 

In  line  with  the  recent  views  of  experts, 
as  well  as  of  laymen,  on  proper  methods 
of  procuring  adequate  ventilation  of  rooms, 
a  multiple  unit  system  has  been  devised  by 
the  Ventilating  Systents  Co.,  126  West  34th 
St.,  New  York,  in  contrast  to  the  familiar 
central  blower  system.  A  typical  apparatus 
used  with  this  system  is  shown  in  the  ac¬ 
companying  illustration.  It  consists  of  a 
cabinet  of  steel,  containing  a  motor  with 
speed  regulator.  The  motor  operates  multi¬ 
blade  wheels,  which  deliver  the  guaranteed 
amount  of  air  per  hour.  In  the  lower  part 
of  the  cabinet  is  located  a  special  radiator 
which  tempers  the  incoming  air  in  winter. 


DUNTLEY  PNEUMATIC  SWEEPER. 

is  operated  by  the  turning  of  the  wheels, 
which  also  operate  the  brush.  In  this  way, 
the  brush  and  suction  nozzle  supplement 
each  other,  permitting  a  low  amount  of 
vacuum  to  accomplish  the  same  results  as 
would  be  obtained  in  a  simple  vacuum-clean¬ 
ing  machine  with  a  considerably  higher 


DUPLEX  MULTIPLE  UNIT,  OZONE  AT¬ 
TACHMENT  OPTIONAL. 


OZONE  GENERATOR.  TYPE  B. 

air  a  sufficient  degree  of  moisture.  The 
deflector  at  the  outlet  permits  the  incom¬ 
ing  air  to  be  deflected  at  any  desired  angle 
from  the  horizontal  to  the  perpendicular. 
This  apparatus  is  made  in  various  sizes. 
The  cabinets  are  devised  so  that  they  can 
draw  the  outside  air  from  any  window  with¬ 
out  in  any  way  interfering  with  the  ordinary 
operation  of  the  window  and  without  defac¬ 
ing  the  window  trim. 

Another  feature  noted  in  this  system  is 
the  possibility  of  controlling  the  ventila- 


Acting  on  the  principle  that  it  is  unnec¬ 
essary  to  heat  the  fresh  air  that  is  being 
blown  into  a  room  for  ventilation  purposes, 
a  unique  system  of  ventilation  is  being 
marketed  by  the  Hackney  Ventilating  Co., 
St.  Paul,  Minn.  It  is  known  as  the  Hackney 
double  centrifugal  disc  blower  system  of 
sanitary  electric  ventilation.  This  system 
is  based  further  on  the  idea  that  in  order 
to  make  any  ventilation  successful  the  air 
must  be  blown  into  the  building  from  out 
of  doors  and  circulated  thoroughly  with¬ 
out  draft,  while,  at  the  same  time,  the  foul 
air  must  be  discharged  from  the  building. 
Furthermore,  the  system  is  designed  to 


HACKNEY  DOUBLE  CENTRIFUGAL  DISC  BLOWERS,  WITH  ONE  END  REMOVED, 
SUSPENDED  ON  BOTH  ENDS  OP  A  SINGLE  PHASE  REPULSION  TYPE, 
VARIABLE  SPEED  MOTOR. 


A  System  That  Ventilates  With  Cold  Air. 


tion  in  each  room  to  suit  the  requirements 
of  the  moment.  Other  types  of  the  ap¬ 
paratus  are  made  for  use  with  ordinary 
radiators  and  without  the  water  tank. 

Several  models  of  the  Duplex  ventilators 
are  equipped  with  ozone  generator  attach¬ 
ment,  which  are  made  by  the  company  m 
three  sizes.  The  type  shown  herewith  is 
suitable  for  small  spaces.  Larger  sizes  are 
made  for  use  in  connection  with  central 
systems  having  built-in  ducts.  The  man¬ 
ufacturers  state  that  recent  tests  made  in 
crowded  schoolrooms  equipped  with  Duplex 
ventilators  having  ozone  attachments,  have 
shown  a  decrease  of  62  per  cent,  in  the 
bacterial  contents  of  the  air  in  the  remot¬ 
est  parts  of  the  room. 
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having  a  capacity  sufficient  to  raise  the  in¬ 
coming  air  from  zero  to  70  degrees  F. 
or  higher,  if  necessary.  Beneath  the  ra¬ 
diator  is  a  water  tank,  which  catches  the 
dirt  and  dust  and  also  gives  the  incoming 


\2 


Without  Diffuser.  With  Diffuser. 

AIR  OUTLETS  USED  WITH  HACKNEY  VENTILATING  SYSTEM. 


furnish  fresh  air  and  to  exhaust  vitiated 
air  in  equal  quantities. 

The  main  apparatus  consists  of  two  spe¬ 
cially  designed  centrifugal  disc  blowers. 
These  blowers  are  mounted  in  duplicate, 
either  to  a  double  extended  shaft  of  an 
electric  motor,  belt  drive. 


auditoriums,  schoolhouses  and  factories.  Spec¬ 
ial  attention  is  called  by  the  manufacturers  to 
the  smoothness  with  which  the  system  operates 
and  the  economy  effected  on  account  of  the 
efficiency  of  the  system. 


chain  drive,  steam  engine 
or  other  mechanical 
power  that  may  be  nec¬ 
essary. 

Special  devices  are 
provided  to  take  care  of 
the  low  temperature  of 
the  incoming  air  as  well 
as  of  the  outgoing  air. 
These  consist  of  small 
openings,  about  3  in.  in 
diameter  each,  placed  at 
intervals  along  the  ceil¬ 
ing  of  the  rooms.  The 
fresh  air  enters  through 
these  openings  and  the 
foul  air  is  exhausted 
through  similar  openings 
on  the  opposite  side  of 
the  room.  The  blowers, 
both  supply  the  exhaust, 
are  of  the  same  size  and 
the  company  make  29 
sizes,  ranging  in  capacity 
from  3,000  to  8,000,000 
cu.  ft.  of  air  per  hour. 


This  system  has  been 
found  especially  useful  in 


MINNEAPOLIS  MUNICIPAL  COURT  ROOM.  EQUIPPED 
WITH  HACKNEY  VENTILATING  SYSTEM. 
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PATTERSON  HOT  WATER  TANK  CROSS-CONNECTED  TO  A  TANK  HEATER. 


The  Patterson  Hot-Water  Tank. 

Where  a  hot-water  tank  is  connected  to 
a  house-heating  boiler,  one  of  the  necessary 
requisites  is  to  provide  means  for  heating 
the  tank  when  the  boiler  is  not  in  use.  In 
the  case  of  the  Patterson  hot-water  tank, 
this  requirement  may  be  readily  taken  care 
of  by  a  stove  tank  heater.  How  easily 
this  is  done  may  be  seen  from  the  ac¬ 
companying  illustration  showing  the  piping 
connections  for  a  Patterson  hot-water  tank 
heater  supplied  with  steam  from  a  low  pres¬ 
sure  boiler  in  which  the  condensation  re¬ 
turns  by  gravity.  The  tank,  as  will  be  seen, 
is  cross-connected  to  a  tank  heater.  In 
connection  with  this  type  of  tank,  the  most 
interesting  feature  is  its  heating  surface, 
which  consists  of  a  number  of  parallel  seam¬ 
less  drawn  brass  tubes,  both  ends  of  which 
are  expanded  into  cast-iron  tube  heads.  An 
improved  roller  expander  is  used  for  this 
purpose.  The  shape  of  the  tubes,  on  the 
order  of  an  elongated  U  inverted,  provides 
for  the  free  contraction  and  expansion  of 
each  tube  without  straining.  This  design 
has  been  found  effective  in  reducing  the 
danger  of  leakage.  Other  features  of  this 
tank  are  its  expansion  chamber,  whose 


combined  cross-sectional  area  is  several 
times  that  of  the  steam  pipe,  and  its  con¬ 
densation  chamber,  which  has  sufficient  area 
to  provide  for  any  sudden  increase  of  con¬ 
densation,  thus  preventing  the  condensation 
from  backing  up  into  the  tubes.  The  tank, 
which  is  adapted  for  live  steam,  exhaust 
steam  or  in  connection  with  any  low-pres¬ 
sure  or  vapor  heating  system,  is  made  by 
Frank  L.  Patterson  &  Co.,  26  Cortlandt 
St.,  New  York. 

- ♦ - 

Intermediate  or  Graduated  Action 
Thermostat. 

A  type  of  thermostat  which  is  being  used 
extensively,  especially  in  the  Chicago  city 
schools,  is  shown  in  the  accompanying  illus¬ 
trations.  It  is  known  as  the  Johnson  inter¬ 
mediate  or  graduated  action  thermostat,  and 
is  designed  to  operate  in  connection  with 
double  damper  fan  blast  systems  of  heating, 
where  it  is  desired  to  mix  heated  and  tem¬ 
pered  or  cold  air  in  proper  proportions  to 
maintain  a  desired  room  temperature. 

This  thermostat  operates  to  hold  each 
blade  controlling  the  supply  of  hot  and  tem¬ 
pered  air  partially  open  in  such  a  relative  fixed 


ATER  SUPPLY 
TANK  HEATER 
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JOHNSON  INTERMEDIATE  OR  GRADUATED 
ACTION  THERMOSTAT. 


position  as  to  keep  the  room  at  a  certain  pre¬ 
determined  temperature  as  long  as  the  tem¬ 
perature  of  the  heated  and  tempered  air  and 
other  .conditions  remain  the  same,  but  im¬ 
mediately  to  change  the  relative  positions  of 
the  dampers  when  any  conditions  change. 

The  thermostat  is  built  on  the  principle  of 
a  reducing  valve,  varying  the  pressure  on  the 
main  diaphragm  by  an  auxiliary  valve  ther¬ 
mostatically  controlled,  and  not  depending 
upon  the  relative  sizes  of  two  permanent 
leaks. 

The  Johnson  Service  Co.,  Milwaukee,  Wis., 


ILG  50-IN.  BLOWER,  TOP  HORIZONTAL 
DISCHARGE  FOR  BELT  DRIVE. 


features  that  distinguish  the  company’s  line 
of  direct-connected  blowers.  They  are  built 
for  universal  discharge  and  drive,  making 
it  possible  to  change  any  blower  in  a  short 
time.  They  can  be  supported  from  floor 
or  ceiling  by  simply  bolting  the  four  legs. 
The  use  of  the  Ilg  bowl  construction  gives 
the  machine  unusual  compactness  for  one 
having  an  overhung  wheel.  It  will  be  no¬ 
ticed  that  both  the  wheel  and  pulley  are 
overhung,  the  latter  feature  making  it  pos¬ 
sible  to  drive  from  above,  below,  or  at 
any  angle.  The  housings  are  of  cast  iron 
while  the  scroll  is  of  sheet  steel.  The  blast 
wheel  is  of  the  multiblade  type.  Bearings 
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makers  of  this  thermostat,  states  that  in  the 
last  five  years  it  has  equipped  in  Chicago 
alone  over  75  school  buildings  with  this  type 
of  thermostat. 


New  Types  of  Belted  Blowers. 

Two  additional  types  of  Ilg  blowers,  one 
a  40-in.  blower  with  top  vertical  discharge 
and  the  other  50-in.,  with  top  horizontal 
discharge,  have  been  included  in  the  prod¬ 
uct  of  the  Ilg  Electric  Ventilating  Co.,  Chi¬ 
cago,  Ill.  These  blowers  have  many  of  the 


are  of  the  long  type  with  double  ring  oilers 


and  large  oil  reservoirs. 


ILG  40-IN.  BLOWER,  TOP  VERTICAL 
DISCHARGE  FOR  BELT  DRIVE. 
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New  Books.  make-up  and  attractiveness  bears  out  this 


Modern  Hospitals,  dealing  with  their  con¬ 
struction  and  equipment,  is  a  timely  and  com¬ 
prehensive  publication,  containing  over  125 
full  page  and  text  illustrations  of  recently 
constructed  hospitals.  In  some  instances  the 
views  show  their  technical  equipments.  The 
text  takes  up  such  subjects  as  hospital  con¬ 
struction,  arrangement,  sanitation  and  me¬ 
chanical  engineering,  the  articles  on  heating 
and  ventilation  being  from  the  pens  of 
Clarence  W.  Williams  and  D.  D.  Kimball,  and 
presenting  the  latest  practice  in  this  class  of 
work.  Size  9^xl2j4  in.  Pp.  86.  Cloth,  $5.00. 
Published  by  The  American  Architect,  50 
Union  Square,  New  York,  or  may  be  had  from 
the  book  department.  Heating  and  Ventilating 
Magazine  Co. 

Principles  of  Heating,  by  William  G. 
Snow,  fourth  edition,  has  been  published,  being 
a  revised  edition  of  this  well-known  book, 
which  was  first  brought  out  in  1907.  The  au¬ 
thor  is  careful  to  base  his  statements  and 
calculations  on  a  strictly  scientific  basis 
throughout  the  book,  and  on  this  account  the 
work  will  appeal  especially  to  those  accus¬ 
tomed  to  figure  heating  problems  in  consider¬ 
able  detail.  At*  the  same  time,  the  tables  and 
charts  presented  by  the  author  for  pipe  sizes 
and  radiation  are  in  handy  form  and  readily 
understood.  The  book  is  well  indexed.  Size 
6x9j4  in.  Pp.  224.  Cloth,  $2.00.  Published 
by  the  David  Williams  Co.,  New  York,  or 
may  be  had  from  the  book  department.  Heat¬ 
ing  and  Ventilating  Magazine  Co. 

Steam  and  Hot  Water  Heating,  by  H.  C. 
Lincoln,  is  a  new  presentation  of  the  ele¬ 
mentary  principles  of  steam  and  hot  water 
heating,  together  with  their  application  to  the 
practical  design  of  complete  systems.  The  au¬ 
thor  writes  easily  and  lucidly,  his  purpose  be¬ 
ing  stated  frankly  to  create  in  the  stu¬ 
dent’s  mind  an  interest  in  the  subject  which 
will  lead  him  to  continue  his  studies  by  the  use 
of  more  advanced  books.  The  author  devites  a 
chapter  to  special  systems  of  heating,  such  as 
vapor  and  vacuum  work,  while  in  another 
chapter  he  takes  up  standard  practice  in  hot 
blast  work.  The  reviews  at  the  end  of  each 
chapter  are  accompanied  by  a  set  of  test  ques¬ 
tions,  which  make  the  book  especially  suitable 
for  class  room  use.  Size  6x9  in.  Pp.  160. 
Cloth,  $1.00.  Published  by  the  David  Will¬ 
iams  Co.,  New  York,  or  may  be  had  from  the 
book  department.  Heating  and  Ventilating 
Magazine  Co. 

- • - 

Trade  Literature. 

Publicity  Engineering,  describing  the 
methods  employed  by  Walter  B.  Snow,  pub¬ 
licity  engineer,  170  Summer  St.,  Boston, 
Mass.,  is  the  title  of  a  cataolgue  which  in  its 


firm  s  reputation  for  care  and  thoroughness. 
Publicity  engineering  is  described  as  the  com¬ 
bination  of  practical  engineering  knowledge 
and  advertising  experience  for  the  creation  of 
productive  publicity  regarding  ‘  technical  mat¬ 
ters.  The  catalogue  shows  in  detail  how  this 
service  is  rendered.  Size  4x7  in.  Pp.  24. 
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Coming  Events. 

Third  Tuesday  in  Each  Month — Meeting 
of  the  New  York  Chapter  of  the  American 
Society  of  Heating  and  Ventilating  Engineers, 
at  the  Engineering  Societies  Building,  29  West 
39th  St.,  New  York. 

December  3-6,  1912. — Annual  meeting  of  the 
American  Society  of  Mechanical  Engineers, 
headquarters  at  the  Engineering  Societies 
Building,  New  York. 


Deaths. 

George  E.  Downe,  vice-president  and  gen¬ 
eral  sales  manager  of  the  Novelty  Iron  Co., 
Canton,  O.,  died  at  his  home  in  that  city, 
September  4.  He  was  54  years  old.  Mr. 
Downe  was  widely  known  in  the  heating  trade 
in  which  he  had  been  a  prominent  figure  since 
1887.  In  that  year  he  organized  the  National 
Hot  Water  Heater  Co.,  which  manufactured 
the  Spence  hot  water  boiler.  In  1892  he  organ¬ 
ized  the  American  Boiler  Co.,  in  which  the  in¬ 
terests  of  the  National  Hot  Water  Heater  Co. 
were  combined  with  those  of  the  Pierce,  But¬ 
ler  &  Pierce  Mfg.  Co.  and  of  the  Richardson 
&  Boynton  Co.  In  this  merger  Mr.  Downe 
was  the  vice-president  and  general  manager. 
When  the  merger  was  dissolved  a  year  later, 
Mr.  Downe  organized  the  Ideal  Boiler  Co., 
which  brought  out  the  Ideal  boilers.  The 
American  Radiator  Company  acquired  this 
business  in  1896,  Mr.  Downe  joining  the  staff 
of  the  American  Radiator  Co.  as  manager 
of  the  company’s  boiler  department.  He  re¬ 
mained  with  the  American  Radiator  Co.  until 
1909  and  in  1911  associated  himself  with  the 
Novelty  Iron  Co.,  the  company  that  formerly 
manufactured  the  boilers  for  the  National  Hot 


Water  Heater  Co.  Mr.  Downe  leaves  a  widow 
and  four  sons. 

William  H.  Gallison,  president  of  the  Wm. 
H.  Gallison  Co.,  Boston,  Mass.,  jobbers  of 
heating  and  plumbing  supplies,  and  also  identi¬ 
fied  with  the  Boston  Brass  Co.,  died  Septem¬ 
ber  5. 

Stephen  T.  Bryce,  of  the  Bryce  Heating 
and  Ventilating  Co.,  Toledo,  O.,  died  Septem¬ 
ber  9.  He  was  71  years  old. 

David  M.  Forker,  vice-president  of  the  D. 
T.  Williams  Valve  Co.,  Cincinnati,  O.,  died  at 
his  home  in  that  city,  August  29.  He  was  51 
years  old  and  had  been  ill  several  weeks. 

J.  Edward  Mohler,  of  Cuyler  &  Mohler, 
Baltimore,  Md.,  jobbers  of  heating  and  plumb¬ 
ing  supplies,  died  in  that  city,  August  8.  Mr. 
Mohler  was  46  years  old. 

- • - 

Miscellaneous  Notes. 

Cleveland,  O. — In  connection  with  the  city’s 
new  central  heating  plant,  a  proposal  to  award 
the  boiler  contract  for  two  500  H.  P.  boilers 
to  the  Babcock  &  Wilcox  Company  at  their 
bid  of  $14,496  is  likely  to  result  in  an  injunc¬ 
tion  which  may  prevent  the  city  from  carry¬ 
ing  out  its  plans  for  furnishing  heat  to  the 
apartment  houses  and  other  buildings  in  the 
vicinity  of  Euclid  Ave.  and  East  105th  St., 
this  winter.  The  threat  of  an  injunction  is 
made  by  William  C.  Connelly  of  the  D.  Con¬ 
nelly  Boiler  Company,  which  submitted  a  bid 
of  $12,572  for  this  work. 

Toledo,  O. — Acting  on  complaints  against 
the  Toledo  Railways  &  Light  Company,  made 
by  consumers  who  object  to  its  changed 
methods  of  charging  for  hot  water  heat,  the 
city  council  has  unanimously  repealed  the  hot 
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water  heating  franchise  of  the  company,  to 
take  effect  October  1.  The  company  has  here¬ 
tofore  charged  for  the  square  feet  of  radiation 
in  the  parts  of  the  house  where  the  radiators 
were  installed.  According  to  a  recent  an¬ 
nouncement  by  the  company,  it  is  now  pro¬ 
posed  to  charge  according  to  the  amount  of 
radiation  in  all  parts  of  the  house.  Thus 
while  the  rates  per  square  foot  of  radiation 
remain  the  same  at  17  cents  per  square  foot  it 
is  claimed  that  the  new  arrangement  means  an 
increase  of  from  10%  to  40%  in  the  con¬ 
sumers’  bills.  In  commenting  on  the  situation, 
Homer  T.  Yaryan,  who  formerly  owned  the 
heating  system,  expressed  the  opinion  that  17 
cents  per  square  foot  is  a  fair  price,  but  that 
the  company  should  have  nothing  to  say  as  to 
the  amount  of  radiation  installed.  “The  com¬ 
pany,”  he  stated,  “should  supply  enough  water 
at  sufficient  temperature  to  heat  houses  sup¬ 
plied  with  adequate  radiation  and  then,  if  the 
house  is  not  properly  heated,  it  is  up  to  the 
owner  to  provide  additional  radiation.”  In 
accordance  with  the  company’s  contract  with 
the  city,  heat  was  turned  on  September  15,  as 
usual,  to  consumers  who  have  signed  the  new 
contracts.  The  case  will  be  submitted  to  the 
State  Utilities  Commission  at  Columbus  by  a 
committee  representing  the  consumers,  con¬ 
sisting  of  City  Solicitor  Schreiber,  C.  B.  Cham¬ 
bers  and  George  C.  Stahl.  The  heating  fran¬ 
chise  in  question  was  granted  in  1893  and  was 
considered  perpetual. 

Missouri  Valley,  Ia. — The  W.  H.  Zimmer¬ 
man  Co.,  Chicago,  is  relaying  the  piping  of  the 
municipal  steam  heating  plant  of  the  Iowa  and 
Nebraska  Public  Service  Co.  W.  W.  Reese 
is  in  charge  of  the  work  in  which  50  men  are 
engaged. 


Springfield,  III. — Work  has  started  on  the 
new  heating  plant  which  the  Springfield  Light, 
Heat  &  Power  Co.  is  building  at  Springfield. 
The  plant  will  cost  $40,000. 

Galena,  III. — The  Chicago  Great  Western 
railroad  is  preparing  to  install  a  system  of 
forced  ventilation  at  the  tunnel  near  Galena 
Junction,  Ill. 

Chicago. — Only  two  applicants  out  of  80  who 
took  examinations  for  ventilation  inspectors 
passed  the  test.  Those  who  passed  were 
Thomas  A.  Cahill  and  William  H.  Beckwith. 

Cincinnati,  O. — A  heating  device,  invented 
by  D.  C.  Hale,  formerly  of  Dayton,  in  which 
compressed  air  is  used  as  the  heating  agent, 
will  be  marketed  by  a  company  which  is  being 
formed  by  Attorney  Charles  E.  Dornette  of 
Cincinnati.  The  device  is  no  longer  than  a 
cigar  box  and  weighs  about  3  lbs.  It  is  pro¬ 
posed  to  adapt  the  device,  not  only  to  the 
heating  of  rooms,  but  also  to  street  cars,  etc., 
as  well  as  to  ripen  fruit  in  transit  or  storage. 

Milwaukee,  Wis. — Further  action  on  the 
proposition  of  building  a  $500,000  central  heat¬ 
ing  plant  for  the  county  institutions  in  Wau¬ 
watosa,  proposed  in  a  report  on  the  project 
submitted  by  James  McAlear,  of  Chicago,  is 
being  held  in  abeyance  pending  the  investiga¬ 
tion  of  the  proposition  by  the  trustees  of  the 
institution.  T.  D.  Crocker,  a  Milwaukee  en¬ 
gineer,  is  expected  to  present  a  report  on  the 
subject  at  a  future  meeting  of  the  trustees. 
G.  E.  G.  Kuechle,  president  of  the  trustees  of 
the  county  insane  asylum,  has  expressed  his 
disapproval  of  the  plan  for  a  central  heating 
plant. 

Athens,  O. — A  special  emergency  appro¬ 
priation  of  $11,200  has  been  secured  by  the 
finance  committee  of  the  Ohio  University 
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are  what  produce  the  “smoke  nuisance.’’ 

Our  Air  Washers  have  therefore  always  been  built  with  wet  cleaning  surfaces 
to  catch*  the  dirt  and  assist  in  humidifying  and  cooling  the  air. 

The  flushing  spray  heads,  brought  out  by  our  Company,  are  now  recognized  as 
necessary  to  the  uninterrupted  operation  of  Air  Washers  and  are  specified  by  the 
leading  Engineers. 

The  Experimental  Plant  originally  installed  by  us  in  1907,  has  been  remodelled 
from  time  to  time  in  order  to  obtain  valuable  knowledge  of  air  conditioning. 

We  specialize  in  Industrial  Work,  as  the  high  efficiency  of  our  cleaning  and 
humidifying  device  enables  us  to  overcome  difficult  conditions. 

CORRESPONDENCE  SOLICITED 

McCREERY  ENGINEERING  COMPANY,  DETROIT,  MICH. 
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trustees  to  complete  the  heating  and  electrical 
connections  of  the  university’s  heating  and 
lighting  connections.  The  finance  committee 
is  composed  of  President  Ellis,  T.  R.,  Biddle 
and  J.  P.  Wood. 

St.  Paul,  Minn. — Estimates  for  a  city  heat¬ 
ing,  lighting  and  power  plant  will  be  asked 
for  as  soon  as  the  plans  are  completed  for  the 
new  library  building.  The  scheme,  as  pro¬ 
posed  by  Mayor  Keller,  is  to  heat  and  light 
the  city  hall  and  court  house,  jail,  the  audi¬ 
torium  and  the  new  library  from  a  central 
plant.  The  plans  are  being  drawn  by  City 
Engineer  Oscar  Claussen  and  City  Chemist 
Victor  Roehrich.  The  St.  Paul  Gas  Light 
Company  has  already  submitted  a  bid  for  sup¬ 
plying  steam  heat  for  this  purpose  at  a  rate 
of  40  cents  per  1,000  lbs. 

Austin,  Texas. — The  University  of  Texas 
is  spending  nearly  $20,000  on  a  new  heating 
and  ventilating  system  for  the  main  building 
of  the  university. 

Des  Moines,  Ia. — The  Smoke  Abatement 
Commission  has  approved  the  proposal  of  the 
city  council  to  grant  permits  to  lay  pipes  for 
block  heating  system.  City  Smoke  Inspector 
Harry  McNutt  stated  that  if  the  coal  were 
washed  much  of  the  smoke  nuisance,  due  to 
the  burning  of  sulphur  and  waste,  would  be 
abated. 

H.  T.  Gates,  New  York,  for  the  past  eight 
years  secretary  and  general  sales  manager  of 
the  McCrum-Howell  Co.,  New  York,  has  re¬ 
signed  to  take  the  presidency  of  the  Hudson 
Boiler  Mfg.  Co.f  with  offices  at  27  West  42d 
St.,  New  York.  This  firm  was  recently  organ¬ 
ized,  others  interested  being  George  L.  Green- 
man,  secretary  and  treasurer;  Edward  E.  Fox, 
James  D.  Brady,  and  B.  F.  Lane.  The  com¬ 
pany  will  sell  heating  and  plumbing  supplies, 
as  well  as  boilers. 

United  Heating  and  Power  Association 
of  Chicago,  held  its  first  annual  outing  at 
Ravinia  Park,  August  24.  Nearly  100  mem¬ 
bers  were  in  attendance.  At  the  dinner  which 
concluded  the  outing  President  J.  J.  O’Shea 
acted  as  toastmaster.  The  entertainment  com¬ 


mittee  was  made  up  of  George  A.  Lillig,  P. 
J.  Rasmussen  and  Frank  O’Shea. 

Indianapolis,  Ind. — The  Merchants’  Public 
Utilities  Company  has  been  incorporated  as  a 
holding  company  with  a  capital  stock  of  $4,- 
000,000  to  take  over  the  Merchants’  Heat  & 
Light  Co.,  of  Indianapolis.  It  is  reported  that 
this  move  is  the  forerunner  of  a  second  under¬ 
taking  which  may  include,  under  one  execu¬ 
tive  body,  another  local  light  company  and 
probably  take  in  a  traction  line.  The  same 
officers  and  board  of  directors  will  be  in  charge 
of  the  new  company. 

Peck-Ham MOND  Heating  Co.,  Cincinnati,  O., 
has  filed  suit  against  the  county  commis¬ 
sioners,  asking  that  the  contract  the  county 
made  with  John  Arpp,  of  Middletown,  for  the 
installation  of  a  new  heating  system  in  the 
court  house  be  held  null  and  void  on  the 
ground  that  the  bid  of  the  Peck-Hammond 
Co.  of  $4,460  was  $400.00  lower  than  the  other 
bid  and  that  the  company  should,  therefore, 
have  been  aw^arded  the  contract.  The  county 
claims  that  the  bid  in  question  was  defective 
in  that  it  did  not  separately  specify  labor  and 
materials  and  that  the  county  commissioners 
reserved  the  right  in  their  advertising  to  re¬ 
ject  any  or  all  bids. 

Cincinnati,  O. — Application  was  made  for 
the  appointment  of  a  receiver  for  the  Dauch 
Heating  and  Ventilating  Co.,  Cincinnati,  O., 
following  the  disappearance  of  Alfred  Dauch, 
head  of  the  company.  Emil  Dauch  and 
Charles  A.  Spring,  who  were  appointed  re¬ 
ceivers,  state  that  the  assets  of  the  company 
are  apparently  equal  to  the  liabilities,  but  that 
the  receivership  became  necessary  in  order  to 
enable  the  company  to  complete  the  contracts  it 
now  has  under  way,  including  the  heating  and 
ventilating  of  the  Fourteenth  District  School 
in  Cincinnati  and  the  public  schools  in  St. 
Bernard  and  Oakley. 

Walter  B.  Snow,  Boston,  Mass.,  publicity 
engineer,  has  added  to  his  staff  Chester  R. 
Ross,  who  will  act  as  manager  of  the  address¬ 
ing  and  mailing  department. 


PERFECT  SERVICE  DEPENDS  UPON  THE  VALVE 


No  matter  how  fine  the  system,  a  leaking  valve  makes  regulation 
of  temperature  impossible. 

Please  your  clients  by  specifying  the  genuine 

Jenkins  Bros.  Valves 

Then  you  are  assured  of  receiving  valves  which  are  thoroughly  reliable, 
absolutely  guaranteed,  and  ultimately  the  most  economical, 
^nd  for  our  catalogue.  It  will  be  mailed  free  on  request. 
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Bureau  of  Foreign  and  Domestic  Com¬ 
merce  is  the  new  title  of  the  Bureau  of  Manu¬ 
factures  and  the  Bureau  of  Statistics,  which 
have  been  consolidated  by  the  Department  of 
Commerce  and  Labor.  A.  H.  Baldwin  is  chief 
of  the  bureau. 


Manufacturers’  Notes. 

Bishop-Babcock-Becker  Co.,  Cleveland,  O., 
manufacturers  of  vacuum  pumps  for  use  in 
connection  with  steam  heating  systems,  has 
removed  its  main  offices  to  1303  East  49th 
St.,  Cleveland. 

Williamsport  Radiator  Co.,  Williamsport, 
Pa.,  was  featured  in  a  recent  issue  of  the 
Williamsport  News,  published  as  an  industrial 
progress  edition,  showing  the  growth  of  the 
company  since  its  formation  in  1905.  The 
company  has  a  present  output  three  times  as 
great  as  that  produced  in  previous  years. 

Utic.\  Heater  Co.,  Utica,  N.  Y.,  announces 
the  election  of  Frank  T.  Bassett,  Jr.,  as  secre¬ 


tary  of  this  company.  Mr.  Bassett  was  form¬ 
erly  eastern  sales  manager  for  the  International 
Heater  Co.,  Utica. 

iLLijfois  Engineering  Co.,  Chicago,  Ill.,  has 
added  to  its  staff  James  C.  Matchett,  formerly 
supervising  salesman  for  the  vacuum  cleaner 
department  of  the  McCrum-Howell  Co. 

Pratt  &  Cady  Co.,  Hartford,  Conn.,  manu¬ 
facturer  of  valves,  was  placed  in  the  hands  of 
a  receiver,  September  9,  by  Judge  Marcus  C. 
Holcomb,  on  petition  of  Amos  Whitney  and 
other  stockholders.  George  C.  Kimball,  of 
Hartford,  was  appointed  temporary  receiver, 
the  amount  of  his  bond  being  $100,000.  The 
company  employs  500  men.  Edward  L.  King, 
secretary  of  the  company,  was  later  appointed 
permanent  receiver. 

Lunkenheimer  Co.,  Cincinnati,  O.,  manu¬ 
facturers  of  heating  and  plumbing  specialties, 
will  build  an  additional  foundry  at  its  plant 
at  West  Fairmount,  to  contain  75,000  sq.  ft.  of 
floor  space. 
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J-M  ASBESTOCEL 

PIPE  COVERING 


is  the  most  efficient 
covering  for  medi¬ 
um  and  low  pressure 
steam  and  hot  water 
heating  systems,  be¬ 
cause  it  conff nes  the 
largest  amount  of 
“dead  air.”  It  is 
built  on  the  arch 
principle,  The  air 
cells  are  really  sealed 
rings  of  dead  air  en¬ 
circling  the  pipe, 
whereas,  in  ordinary  longitudinal  air-cell  coverings 
they  are  cylinders  or  tubes  running  from  end  to 
end,  allowing  free  circulation  of  air  and  resulting 
in  radiation  of  heat. 

Due  to  its  arch  construction,  J-M  Asbestocel  is 
stronger  than  other  low  pressure  coverings— will  not 
break  or  crush  down  under  weight  and  successfully 
withstands  vibration  and  hard  usage.  Can  be  re¬ 
moved  and  replaced  indefinitely. 

Being  made  of  asbestos,  it  is  absolutely  fire-proof. 
Prevents  sweating  and  rusting  of  pipes. 

Write  our  nearest  Branch  for  Booklet. 
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Pressed  Radiator  Company  of  America, 
Pittsburgh,  Pa.,  was  sold  at  public  auction  at 
the  Allegheny  Court  House,  Pittsburgh,  Sept¬ 
ember  5,  to  F.  C.  Perkins,  for  $200,000.  Mr. 
Perkins  represented  the  bond  holders,  and 
acted  for  the  Fidelity  Title  &  Trust  Co.,  which 
held  a  mortgage  on  the  property  for  $500,000 
on  a  bond  issue  for  that  amount.  The  com¬ 
pany  had  failed  to  pay  the  interest  on  this 
mortgage  and  this  precipitated  the  sale.  The 
company  was  incorporated  at  $1,250,000  and 
had  $374,300  outstanding  in  capital  stock.  It 
is  understood  that  the  sale  is  part  of  a  plan 
for  the  reorganization  of  the  company  and  that 
it  will  continue  in  full  operation  as  a  result  of 
the  change.  The  officers  of  the  company  are ; 
President,  J.  K.  Frye;  vice-president,  F.  P. 
Perkins ;  secretary  and  treasurer,  A.  M.  Pear¬ 
son.  Charles  Sonneborn  is  superintendent  of 
works.  The  sale,  which  comprised  the  prop¬ 
erty  and  business  as  a  going  concern,  included 
6,097  completed  radiators,  124,373  complete  sec¬ 
tions  of  radiators,  26,275  sections,  amounting 
to  65,940  sq.  ft. ;  20,871  radiator  brackets,  31,- 
519  radiator  legs  and  55,600  radiator  plugs. 

American  Radiator  Company’s  New  York 
branch  held  its  annual  outing  at  the  Jarvis 
Beach  Hill  Hotel,  Rye,  N.  Y.,  Saturday,  Sept¬ 
ember  7.  Sixty-six  of  the  city  salesmen  were 
on  hand  with  W.  M.  Cosgrove,  manager  of  the 
New  York  branch.  Others  present  were  Vice- 


President  William  H.  Hill,  vice-president  and 
general  manager  of  manufacturing,  A.  A.  Lan- 
don,  general  superintendent,  and  J.  D.  Erskine, 
district  sales  manager.  After  the  pleasures  of 
the  day  were  over,  including  a  ball  game  and 
a  dip  in  the  Sound,  the  party  sat  down  to  a 
clam  bake,  at  which  Vice-President  Hill  gave 
some  interesting  reminiscences  regarding  the 
early  days  of  the  company  when  its  New  York 
office  boasted  of  but  one  salesman.  He  con¬ 
trasted  the  early  days  of  the  company  with 
the  present  situation  when  66  salesmen  from 
the  metropolitan  district  could  be  assembled. 
The  committee  on  arrangements  was  composed 
of  J.  Barnum,  Norman  F.  Whitelaw  and  E. 
Reinhard. 

Massillon,  O. — The  Board  of  Trade  is  con¬ 
ducting  negotiations  with  the  Tyler  Under¬ 
ground  Heating  Company,  Pittsburgh,  for  the 
erection  of  a  factory  for  the  company  at 
Massillon. 

Pierce,  Butler  &  Pierce  Mfg.  Co.,  Syracuse. 
N.  Y.,  has  appointed  Mark  Dean  to  the  staff 
of  its  New  York  branch.  Mr.  Dean  will  have 
charge  of  the  sales  in  the  heating  department. 

International  Heater  Co.,  Utica,  N.  Y., 
announces  that  owing  to  the  resignation  of 
F.  H.  Moore,  the  general  management  of  the 
business  will  be  taken  by  Frank  B.  Wheeler, 
the  president  of  the  company.  The  office  of 
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treasurer  will  not  be  filled  for  the  present.  I. 
L.  Jones  has  been  made  assistant  treasurer, 
John  K.  Simkins  appointed  eastern  sales  man¬ 
ager.  Mr.  Simkins,  who  was  connected  with 
the  New  York  office  of  the  company,  will  make 
his  permaennt  headquarters  at  Utica. 

Northern  Brass  Mfg.  Co.,  Waukegan,  Ill., 
has  increased  its  capital  stock  from  $16,500  to 
$55,000. 

McCrum-Howell  Co.,  New  York,  will  be 
reorganized,  if  the  present  plans  of  a  com¬ 
mittee  of  creditors  are  carried  into  effect.  F. 
H.  Moore,  until  recently  treasurer  of  the  In¬ 
ternational  Heater  Co.,  Utica,  N.  Y.,  has  been 
engaged  to  manage  the  details  of  reorganiza¬ 
tion  and  will  then  assume  the  presidency  of 
the  company.  Evidence  that  the  creditors  are 
not  entirely  agreed  upon  the  proposition  of  a 
reorganization  of  the  firm  is  shown  by  the  fil¬ 
ing  of  a  petition  of  one  committee  of  creditors 
in  the  United  States  District  Court  of  Phila¬ 
delphia,  declaring  that  the  company  is  hope¬ 
lessly  insolvent  and  setting  up  the  claim  that 
the  proposed  reorganization  would  be  detri¬ 
mental  to  the  interests  of  themselves  and  the 
stockholders.  The  court  is  asked  to  give 
authority  for  selling  the  plants  and  winding  up 
the  business  of  the  company.  The  committee 
at  work  upon  a  reorganization  is  composed  of 
Albert  H.  Wiggin,  president  of  the  Chase 


National  Bank  of  New  York;  John  C.  Mc- 
Keon,  Charles  H.  Sabin,  Herman  Waldeck 
and  E.  W.  Jones.  According  to  the  plan  pro¬ 
posed  by  this  committee,  the  present  stock¬ 
holders,  in  order  to  participate  in  the  reor¬ 
ganization,  will  have  to  pay  what  amounts  to 
an  assessment  of  $16.00  a  share  on  the  present 
preferred  stock  and  $8.00  a  share  on  the  com¬ 
mon.  The  company’s  present  capital  of  $7,- 
000,000  will  be  reduced  to  $1,575,000  preferred 
and  $3,150,000  common.  The  assets  of  the 
comany  are  appraised  at  $300,000  as  a  going 
concern.  The  creditors,  like  the  stockholders, 
suffer  heavily  in  the  proposed  plan,  for  the 
indebtedness  of  the  company  stands  roundly 
as  $2,000,000  owing  to  bank  creditors  and 
$500,000  to  other  creditors.  To  deal  with  this 
indebtedness,  the  creditors  may  either  take 
25%  in  cash  for  the  amount  of  their  claims  or 
25%  in  new  preferred  and  75%  in  new  com¬ 
mon  stock  for  the  par  value  of  their  notes 
and  bills.  If  the  proposed  plan  goes  into  effect 
the  new  stock  issue  will  be  underwritten  by  a 
New  York  banking  firm. 

Richards-Wilson  Pipe  Covering  Co.,  Grand 
Rapids,  Mich.,  reports  that  orders  have  been 
received  for  the  Ric-Wil  underground  cover¬ 
ing  for  Shaw’s  Botanical  Garden,  St.  Louis; 
Oberlin  Gas  &  Electric  Co.,  Oberlin,  O. ;  the 
naval  station  at  Guantanamo,  Cuba;  also  Forts 
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Riley  and  Leavenworth,  Princeton  University 
and  the  Emerson-Brantingham  Co.,  Rockford, 
Ill. 

Baltimore,  Md. — As  the  result  of  negotia¬ 
tions  with  the  National  Board  of  Fire  Under¬ 
writers  for  the  use  of  surplus  power  from  the 
high-pressure  pipe  line  pumping  station  on 
South  St.  for  supplying  light  and  heat  to  the 
court  house,  city  hall  and  annexes,  the  contract 
for  the  heating  system  has  been  awarded  to 
the  W.  G.  Cornell  Co.,  New  York,  at  its  bid 
of  $51,230. 

Buhl,  Minn. — The  Cherney  Contracting 
Co.,  of  Virginia,  Minn.,  has  begun  work  on 
the  extension  of  the  mains  for  the  municipal 
heating  plant  made  necessary  by  the  increased 
demands  for  service. 

Portland,  Ore. — Residents  of  Central  East 
Portland  have  won  their  fight  against  the 
operation  of  the  heating  plant  in  the  base¬ 
ment  of  the  Hawthorne  school.  The  school 
board  has  issued  an  order  providing  for  the 
construction  of  a  separate  heating  plant  out¬ 
side  the  building  to  cost  $10,000. 

New  Firms  and  Business  Changes. 

Samuel  J.  Hoerner  &  Co.,  Dayton,  O.,  is  a 
new  firm  composed  of  Samuel  J.  Hoerner  and 
Charles  D.  Bidleman,  to  take  over  the  heating 


and  plumbing  business  of  Samuel  J.  Hoerner 
at  320  West  Third  St.,  Dayton. 

Sheffield  Co.,  Hobert,  N.  Y.,  has  been 
organized  by  M.  L.  Chappell  and  B.  I.  Shef¬ 
field  to  deal  in  engines,  boilers  and  heating  and 
plumbing  supplies. 

R.  C.  Brenner  &  Co.,  Kalamazoo,  Mich.,  has 
been  formed  to  carry  on  a  heating  and  plumb¬ 
ing  contracting  business.  Manufacturers’  and 
jobbers’  catalogues  are  requested. 

Crook,  Kries  &  Co.,  Baltimore,  Md.,  heat¬ 
ing  engineers  and  contractors,  have  removed 
their  offices  to  218  West  Saratoga  St.,  where 
the  company  now  occupies  a  three-story  build¬ 
ing  20x150  ft. 

- • - 

New  Incorporations 

P.  J.  Sullivan  Co.,  Boston,  Mass.,  capital, 
$10,000,  to  conduct  a  heating  and  plumbing 
contracting  business.  Incorporators :  Patrick 
J.  Sullivan,  Alice  G.  Sullivan  and  Nellie  A. 
Pigott. 

John  E.  Holland  Plumbing  Co.,  Akron,  O., 
capital,  $10,000.  Incorporators:  John  E.  Hol¬ 
land,  H.  F.  Schoenduve  and  Albert  G.  Freud- 
man. 

G.  M.  Patterson  Co.,  Greensboro,  N.  C., 
capital  $100,000,  to  conduct  a  heating  and 
plumbing  business.  Incorporators :  G.  M.  Pat- 
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r'  Sturtevant  Multivane  Fan 
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riveting  of  the  blades  and  the 
strong  construction  of  the  spider  to  the  accurate  balancing  of  the 
fan  wheel,  has  been  made  the  subject  of  careful  study  and  experi¬ 
ment.  The  experience  of  years  of  fan  building  has  been  used  to 
develop  a  fan  rigid  and  durable,  as  well  as  of  high  efficiency. 

Durability  is  one  of  the  principal  features  of  the  Sturtevant 
Multivane  Fan. 

B.  F.  STURTEVANT  COMPANY 


HYDE  PARK,  BOSTON,  MASS. 

AND  ALL  PRINCIPAL  CITIES  OF  THE 
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terson,  J.  J.  W.  Patterson  and  W.  L. 
Clement. 

Pipe  Machinery  Co.,  4907  Mead  Ave., 
Cleveland,  O.,  capital  $10,000,  to  deal  in  pipe 
cutting  and  threading  machines.  President, 
William  G.  Benninghoflf,  the  inventor  of  the 
machine;  vice-president  and  secretary,  W.  C. 
Grosser. 

Missouri  Gas  Heater  &  Appliance  Co.,  St. 
Louis,  Mo.,  capital  $25,000,  to  manufacture 
heat  economizers  for  use  in  connection  with 
warm  air  furnaces.  Incorporators;  James  J. 
Rohan,  H.  M.  Urbauer  and  R.  A.  Crabb. 

Edward  P.  Behre  Heating  &  Plumbing 
Co.,  Floral  Park,  N.  Y.  Incorporators :  Will¬ 
iam  Berg  and  John  Leahy,  both  of  New  York. 

Phillips  Heater  Mfg.  Co.,  Boston,  Mass., 
capital  $25,000,  to  manufacture  heating  spe¬ 
cialties.  Incorporators:  William  W.  Phillips, 
Annie  R.  Phillips  and  Samuel  N.  Cohen. 

John  D.  Cox  Co.,  Springfield,  Mass.,  cap¬ 
ital  $10,000,  to  conduct  a  heating  and  plumb¬ 
ing  business.  Incorporators :  John  D.  Cox, 
Walter  B.  Russell  and  Burdette  M.  Bancroft. 

Arensmeyer,  Warnock,  Zahrndt,  Inc.,  114 
Monroe  Ave.,  Rochester,  N.  Y.,  capital, 
$10,000,  to  take  over  the  heating  and  plumb¬ 
ing  business  conducted  by  Chas.  Fisher  &  Co., 
their  former  employers. 

Meister  Bros.-Bracht  Co.,  Fort  Smith, 


Ark.,  capital  $50,000,  to  deal  in  heating  and 
plumbing  and  electrical  supplies. 

Kitchel  Plumbing  &  Electric  Co.,  Hous¬ 
ton,  Texas,  capital  $10,000,  to  conduct  a  heat¬ 
ing,  plumbing  and  electrical  contracting  busi¬ 
ness.  Incorporators :  Joseph  B.  Bowles, 
Charles  M.  Kitchel  and  Jesse  Andrews. 

Valley  Heating  &  Plumbing  Co.,  Eugene, 
Ore.,  capital  $5,000.  Incorporators ;  H. 
Sweeney,  E.  Sweeney  and  George  Israelson. 

National  Heating  &  Lighting  Co.,  Okla¬ 
homa  City,  Okla.,  capital  $25,000.  Incorpora¬ 
tors:  C.  W.  Stone,  A.  Schuck  and  B.  H. 
Grady. 

Allegheny  County  Steam  Heat  Co.,  Pitts¬ 
burgh,  Pa.,  capital  $5,000.  Incorporators:  S.  L. 
Tone,  R.  S.  Orr,  A.  W.  Stevenson,  J.  W.  Mur¬ 
ray  and  W.  B.  Carson. 

Central  Heating  Co.,  Erie,  Pa.,  capital 
$50,000.  Incorporators ;  C.  H.  Strong,  S.  C. 
Walker  and  Thomas  G.  O’Dea. 

Central  Cambria  Light,  Heat  &  Power 
Co.,  Ebensburg,  Pa.,  capital  $5,000. 

- « - 

Business  Chances. 

Washington,  D.  C. — Proposals  will  be  re¬ 
ceived  at  the  office  of  the  Supervising  Archi¬ 
tect,  Treasury  Department,  for  the  following 
named  work: 


We  manufacture  the  only  apparatus  made  for  Paul  Air  line  systems. 

If  you  get  the  air  out  of  your  heating  plant,  you  get  rid  of  nearly  all  trouble. 
There  is  no  hammering,  no  cold  loops,  the  steam  flows  quietly  and  noiselessly  to 
every  part  of  the  radiator  instantaneously. 

THIS  CAN  BE  DONE 

By  simply  using  the  Duplex'  pump  in  connection  with  the  air  lines.  This  of 
course,  is  the  well  known  Paul  System,  which  has  had  the  confidence  of  architects 
and  engineers  for  twenty  years.  The  Paul  System  needs  no  brief.  There  is  no 
royalty  charge  for  the  use  of  the  Paul  System.  A  saving  of  from  10%  to  30%  on 
coal  consumption  can  easily  be  realized. 

This  type  of  vacuum  pump  is  known  as  the  “Duplex,”  and  is  equipped  with 
electric  motor,  noiseless  in  operation.  It  has  an  automatic  regulator  which 
operates  only  when  there  is  air  to  be  removed  from  the  radiators. 

Send  for  our  new  complete  catalogue  of  Ejector  Turbine  Pumps — 
used  on  all  Vacuum  Systems,  either  air  line  or  return  line. 

FISCHER-SWEENY  BRONZE  CO. 

1302-1304-1306  Clinton  St.  HOBOKEN,  N.  J. 
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THE  JOHNSON  SYSTEM 


of  Temperature  Regulation  is  the  Greatest 
Improvement  Ever  Made  in  Heating  Systems 


Over  100,000  Now  in  Successful  Operation 


We  manufacture  thermostats  to 
fit  every  possible  condition  and 
they  will  do  the  work  which  we 
claim  for  them. 


Our  system  can  be  arranged  to 
turn  off  the  heat  from  any  room 
or  series  of  rooms,  if  desired, 
through  the  positive  shut-off  at 
the  thermostat.  The  Johnson 
System  is  simple  in  construction 
and  operation  and  positive  in 
action. 


Air  Regulating  Valve 


Our  service  department  means  service.  We  have  in  all  large  cities  a  full  oper¬ 
ating  department  in  charge  of  a  competent  engineer  who  is  qualified  to  install 
and  keep  our  systems  in  perfect  condition. 

To  meet  the  high  grade  of  quality  required  by  the  JOHNSON  systems,  we  have 
been  compelled  to  manufacture  a  complete  line  of  air  and  steam  reducing  valves. 
These  are  made  under  the  inspection  of  our  engineers  and  every  valve  must  meet 
the  JOHNSON  standard.  They  are  made  for  service  where  the  demands  are 
heavy  and  the  requirements  are  rigid. 

W  ite  ou*  main  office  for  the  JOHNSON  catalogs.  We  want  you  to  know 
^  about  the  products  that  carry  the  JOHNSON  name.  ^ 


JOHNSON  SERVICE  COMPANY 

MILWAUKEE, 
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Until  October  17,  1912,  for  the  extension, 
remodeling,  etc.,  including  plumbing,  gas 
piping,  heating  apparatus,  etc.,  of  the  United 
States  Post  Office  at  Lansing,  Mich.  Two 
stories  and  basement,  38x74  ft. 

Until  October  30,  1912,  for  the  extension, 
remodeling,  etc.,  including  plumbing,  gas 
piping,  heating  apparatus,  etc.,  of  the  United 
States  Post  Office  and  Court  House  at  Vicks¬ 
burg,  Miss.  Three  stories  and  basement;  ap¬ 
proximately  8,400  sq.  ft.  ground  area. 

Until  November  4,  1912,  for  the  construc¬ 
tion  complete,  including  plumbing,  gas  piping, 
heating  apparatus,  etc.,  of  the  United  States 
Post  Office  and  Court  House  at  McCook,  Neb. 
Three  stories  and  basement ;  approximately 
5,820  sq.  ft.  ground  area. 

Until  October  21,  1912,  for  the  construc¬ 
tion,  including  plumbing,  gas  piping,  heating 
apparatus,  etc.,  of  the  United  States  Post  Of¬ 
fice  at  Moorhead,  Minn.  Two-story  and  base¬ 
ment,  approximately  4,100  sq.  ft.  ground  area. 


Business  Troubless. 

D.  Clarke  Son  &  O’Donnell,  278  Water 
St.,  New  York,  steam  and  hot  water  heating 
contracting,  have  filed  a  petition  in  bank¬ 
ruptcy,  with  liabilities  at  $11,709  and  assets 
of  $6,071,  consisting  of  stock,  $1,000;  ma¬ 
chinery,  $550,  and  accounts,  $4,521.  The 
largest  creditor  is  the  H.  B.  Smith  Co.,  $4,056. 
The  business  was  started  in  1888  by  John  D. 
Clarke,  who  died  in  1901.  It  has  since  been 
conducted  by  Frank  M.  Clarke  and  Thomas 
J.  O’Donnell. 


Contracts  Awarded. 

C.  A.  Law,  Chicago,  Ill.,  steam  heating, 
ventilating  and  plumbing  addition  to  the  Hyde 
Park  Hotel,  at  Lake  Ave.  and  51st  Boulevard. 

Hamilton  Johnson,  Hattiesburg,  Miss.,  is 
rapidly  completing  his  contract  for  the  erec¬ 
tion  of  a  heating  plant,  sewerage,  septic  tanks, 
water  mains  and  stand  pipes  for  the  State 
Normal  College  at  Hattiesburg.  A  central 
steam  heating  plant  is  being  installed,  to  be 
operated  in  connection  with  the  power  house. 

Kinnison  Bros.,  Dallas,  Texas,  heating  and 
ventilating  the  O.  M.  Roberts,  the  Thomas  J. 
Rusk,  the  Ben  Milam  and  John  Henry  Brown 
schools  for  $10,380.  Other  bids  were:  Lewis 
&  Kitchen,  Kansas  City,  Mo.,  $12,150;  H.  G. 
Niblo  &  Co.,  Dallas,  $10,663.  The  Johnson 
temperature  control  system  will  be  used. 

Eagan  Bros.,  Toledo,  O.,  heating  and 
plumbing  J.  W.  Scott  High  School,  Toledo, 
for  $81,000. 

Stone  &  Underhill,  Boston,  Mass.,  heating 
and  ventilating  addition  to  Center  School  at 
Uxbridge  for  $5,624;  also  heating,  ventilating 
and  plumbing  high  school  addition  for  $4,566. 

Edward  P.  Burrows,  Quincy,  Mass.,  heat¬ 
ing  and  ventilating  new  Ward  2  School  at 
Quincy  for  $4,746. 


Thomas  &  Smith,  Chicago,  Ill.,  have  re¬ 
ceived  a  $9,000  order  for  Acme  air  washers 
to  be  used  in  connection  with  the  improve¬ 
ment  of  the  heating,  ventilating  and  power 
plant  at  the  Capitol  at  Boston,  Mass.  The 
piping  contract,  amounting  to  $2,490,  went  to 
Lumsden  &  Van  .Stone  Co.,  Boston. 

J.  A.  Hasley,  Anaconda,  Mont.,  heating 
and  plumbing  Centre  School  at  Anaconda  for 
$4,925. 

John  G.  Sutton  Co.,  San  Francisco,  Cal., 
heating  and  ventilating  Lux  School  of  Indus¬ 
trial  Training  at  San  Francisco,  for  $6,500. 

Lettich  Bros.,  San  Francisco,  Cal.,  heat¬ 
ing,  plumbing  and  gas  fitting  7-story  build¬ 
ing  at  Ellis  and  Larkin  Sts.,  San  Francisco, 
for  $12,159. 

Bangor,  Me. — Bids  were  received  as  follows 
for  the  central  heating  plant  for  the  high 
school  at  Bangor:  Wiley  &  Calhoun,  Port¬ 
land,  Me.,  $13,000;  the  Isaac  Coffin  Co.,  Bos¬ 
ton,  $14,314,  and  Huey  Bros.,  Boston,  $15,517. 

Huey  Bros.,  Boston,  Mass.,  heating  and 
ventilating  high  school  building  at  Medford, 
Mass.,  for  $23,847. 

Robbins,  Gamwell  &  Co.,  Pittsfield,  Mass., 
heating  and  ventilating  new  William  L.  Adam 
School  at  Pittsfield  for  $10,300.  Other  bids 
included  one  from  Daniel  Farrell  &  Co.  for 
$10,666.  The  plumbing  contract  went  to  L.  J. 
Sullivan  &  Co.,  at  their  bid  of  $5,495. 


is  simple,  easy  to  install.  Always  satisfies—  ’• 
we  guarantee  that.  Good  contractors  have 
no  trouble  getting 
more  money  for  the 
“Moline  System.”  Ask 
them. 


Free  Book 


on  heating  for  contractors,  •■•.'ij 
It  explains  the  device  shown 
here  at  left  and  all  the 
other  features. 
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PATTERSON 

HOT  WATER  TANK 


the  practical  improvement  upon  the 
old  style  tank  and  coil. 

Boiler  Plate  Shells,  Heavy  Seamless  Drawn  Brass  Tubes 
For  use  with  exhaust  or  live  steam,  or  low  pressure  boilers 


HOT  WATER 
OUTLET  B 


[cX)Lb:V(#i^E  R 
i  'INLET 


StEAM  INLET 
OR.  OUTLET 


STEAM  INLET 
'  OR  OCTTLET 


In  the  ordinary  tank  where  a  coil 
or  return  bend  is  used  of  the  same 
area  or  size  as  the  steam  inlet  pipe, 
its  heating  efficiency  is  rapidly 
destroyed,  due  to  its  being  filled  up 
by  the  water  of  condensation  which 
forms  more  rapidly  than  it  can 
be  discharged  through  the  single 
pipe. 

Patterson  Heaters  never  create 
back  pressure.  The  tubes  never 
leak.  The  heads  never  blow 
out. 


There  is  no  idle  heating  sur¬ 
face  in  Patterson  Pltunbers’  Tank 
Heaters.  The  steam  enters  the 
large  expansion  chamber,  expands 
and  uniformly  fills  the  large  mun- 
ber  of  “H”  shaped  tubes  of  small 
diameter  the  area  of  which  is  much 
greater  than  of  the  steam  inlet  pipe. 
As  fast  as  the  steam  condenses  in 
transmitting  its  heat  to  the  sur¬ 
rounding  water,  this  condensation 
is  discharged  to  the  condensation 
chamber  and  flows  by  gravity  back 
to  the  boUer. 


FRANK  PATTERSON  &  CO 

26  CORTLANDT  STREET 
NEW  YORK 
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Columbus  Machine  Works,  Columbus,  O., 
steam  heating  and  plumbing  new  school  at 
Whiteland  for  $10,500. 

J.  J.  O’Connor,  Cincinnati,  O.,  vapor  heat¬ 
ing  St.  Patrick’s  Church,  on  Rock  St. 

C.  C.  Hartwell  Co.,  New  Orleans,  La., 
steam  heating  new  county  jail  and  jail  build¬ 
ing  at  Pensacola,  Fla.,  for  $3,398.  Other  bids 
were:  Carr  &  Scott,  New  Orleans,  $3,487; 
Chas.  A.  Born,  Pensacola,  $3,500. 

McCarthy  &  Crandall,  Colorado  Springs, 
Colo.,  steam  heating  Modern  Woodmen’s  San¬ 
atorium  at  Colorado  Springs.  A  power  plant 
will  be  installed  which  will  contain  four 
110-H.P.  boilers.  Steam  will  be  carried 
through  underground  pipes  to  the  various 
buildings  of  the  institution.  The  contract 
amounts  to  $50,000. 

D.  A.  Dinnie,  Minot,  N.  D.,  heating  plant 
for  the  State  Normal  School  at  Minot  and 
erection  of  main  building,  at  his  bid  of  $81,571. 

Thomas  Cox  &  Sons,  Little  Rock,  Ark., 
heating  Deaf  Mute  Institute  at  Little  Rock, 
for  $6,000. 

John  R.  Kehm  Co.,  Chicago,  Ill.,  installing 
power  plant  and  heating  system  in  the  J.  P. 
Smith  shoe  factory,  at  Pratt  and  Sangamon 
Sts.,  for  $20,000;  also  vacuum  steam  heating 
apartment  building  at  North  Ave.  and  State 
St.  for  Marshall  &  Fox  for  $20,000;  also  boil¬ 
ers  and  heating  systems  for  seven  city  school 
buildings  in  Chicago  for  $60,000. 

L.  O.  Papin,  Dubuque,  la.,  heating  and  ven¬ 
tilating  Marshall  School  at  Dubuque. 

John  Arpp,  Middletown,  O.,  heating  and 
plumbing  court  house  at  Hamilton,  O.,  for 
$7,866  (for  the  heating)  and  $3,096  (for  the 
plumbing) . 

W.  G.  Cornell  &  Co.,  New  York,  heating 
court  house  and  City  Hall  at  Baltimore,  Md., 
for  $51,236. 

American  Heating  &  Ventilating  Co., 
Philadelphia,  Pa.,  heating  and  ventilating 
Arch  Street  school  at  Mechanicsburg,  Pa.,  for 
$2,570. 

McLaurin  &  Northrup,  Mankato,  Minn., 
steam  heating  Lutheran  Ladies’  Seminary  at 
Mankato  for  $14, (XX). 

J.  Otto  Heinz,  Shelbyville,  Ill.,  hot  water 
heating  court  house  at  Shelbyville  for  $3,696. 

J.  E.  O’Mara,  San  Francisco,  Cal.,  heating 
and  ventilating  ten-story  and  basement  build¬ 
ing  for  the  Standard  Oil  Co.  at  San  Fran¬ 
cisco,  for  $17,920. 

Lewis  &  Kitchen,  Kansas  City,  Mo.,  heat¬ 
ing  and  ventilating  Harris  County  jail  in  Har¬ 
ris  County,  Texas,  for  $16,050;  the  plumbing 
contract  went  to  Rovischang  Bros.,  at  their 
bid  of  $10,417. 

Columbus  Heating  &  Ventilating  Co., 
Columbus,  O.,  heating  and  ventilating  new 
school  building  at  Huntsville,  O. 

Samuel  A.  Esswein  Heating  &  Plumbing 


Co.,  Columbus,  O.,  heating  and  ventilating 
new  school  at  Canal  Winchester,  O. 

W.  H.  Hopson  Co.,  New  London,  Conn., 
heating  new  City  Hall  building  at  New  Lon¬ 
don  for  $3,030;  other  bids  were:  Harry  Ken¬ 
nedy,  $3,315;  Newman  Bros.,  $3,431;  Jordan 
&  Cleary,  $3,483 ;  Roche  &  McGuire,  $3,806. 
The  plumbing  went  to  Harry  Kennedy  at  his 
bid  of  $3,367. 

Thomas  Breen  Co.,  Utica,  N.  Y.,  heating 
and  ventilating  high  school  building  at  Utica 
for  $2,370. 

Thompson  Bros.,  Philadelphia,  installing 
central  heating  plant  at  St.  Vincent’s  Home, 
70th  St.  and  Woodland  Ave.,  for  $10,000. 

Mulch  Bros.,  Altoona,  Pa.,  steam  heating 
Y.  M.  C.  A.  building,  including  swimming 
pool,  at  Altoona. 

W.  P.  Sweeney,  Claremont,  N.  H.,  remod¬ 
eling  heating  system  in  high  school  building 
at  Claremont. 

Holyoke  Valve  &  Hydrant  Co.,  Holyoke 
Mass.,  heating  and  plumbing  new  Elks’  Home 
at  Holyoke. 

Jennison  Plumbing  Co.,  Fitchburg,  Mass., 
heating  and  plumbing  new  Normal  School  dor¬ 
mitory  at  Fitchburg  for  $7,085. 

M.  J.  Gibbons,  Dayton,  O.,  heating  and 
plumbing  new  Y.  W.  C.  A.  building  at  Dayton 
for  $20,000. 

Victor  Plumbing  Co.,  Springfield,  O.,  heat¬ 
ing  new  office  building  for  the  Indianapolis 
Frog  &  Switch  Co.  for  $2,(X)0;  also  heating 
and  plumbing  addition  to  the  city  hospital  at 
Springfield  for  $3,CXX). 

Lewis  &  Kitchen,  Chicago,  heating  Con¬ 
gregational  Church  at  Grand  Ledge,  Mich. 

American  Warming  &  Ventilating  Co., 
Toledo,  O.,  heating  and  ventilating  high  school 
at  Marion,  O.,  for  $7,040.  In  the  last  issue 
this  contract  was  credited  by  error  to  M.  J. 
Raimler  &  Son,  Toledo. 

Crook,  Kries  &  Co.,  Baltimore,  Md.,  piping 
for  the  central  heating  plant  installed  at  the 
Tome  School  for  Boys  at  Fort  Deposit,  Md. 
A  system  of  tunnels  5  ft.  in  height  to  carry 
the  steam  piping  to  the  ten  buildings  on  the 
campus  is  being  constructed  by  the  Millard 
McDowell,  Fort  Deposit.  The  entire  system 
will  cost  $30,000.  George  Adams,  Baltimore, 
Md.,  is  consulting  engineer. 

Rautman  Plumbing  &  Heating  Co.,  Seat¬ 
tle,  Wash.,  heating  and  plumbing  the  Smith 
Building  in  Seattle.  The  contract  amounts  to 
$150,000.  Thirty-five  freight  cars  are  required 
to  haul  the  necessary  material  to  Seattle. 

Bond  &  Abraham  Co.,  Milwaukee,  Wis., 
resetting  boilers  at  the  Northern  Hospital  for 
the  Insane  at  Oshkosh.  The  work  will  cost 
$2,000. 

Baxter  Mfg.  Co.,  Springfield,  O.,  heating 
and  plumbing  new  Central  M.  E.  Church  at 
Springfield  for  $5,000. 
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BOOKS  ON  HEATING  AND  VENTILATION 


Mechanical  Equipment  of  Federal  Buildings  Under 
Control  of  the  Treasury  Department.  By  Nelson 
S.  Thompson,  chief  mechamcal  and  electrical  en¬ 
gineer,  office  of  the  supervising  architect.  Second 
edition,  revised  and  enlarged.  Contains  the  basic 
data  used  in  tne  design  oi  the  mechanical  and  elec¬ 
trical  equipment  of  Federal  buildings  under  the 
control  of  the  Treasury  Department.  Also  con¬ 
tains  data  for  appro xima^ng  the  cost  of  the  vari¬ 
ous  parts  of  the  work.  The  book  takes  in  heating 
and  ventilation,  plumbing,  stationary  and  port¬ 
able  vacuum  cleaning  plants,  engines  and  gener¬ 
ators,  motors  and  controlling  apparatus,  forced 
systems  of  hot  water  heating,  commercial  practice 
in  factory  heating,  etc.,  and  other  valuable  data. 
Cloth.  $2,00. 

Central  Station  Heating.  By  Byron  T.  Gifford. 
This  work  presents  the  most  advanced  practice 
in  central  station  heating,  both  steam  and  hot 
water,  and  is  an  invaluable  guide,  not  only  to  the 
engineer,  but  to  municipalities  and  public  service 
commissions  where  district  heating  is  being,  or 
will  be,  used.  208  pages,  with  42  figures,  includ¬ 
ing  50  pages  of  miscellaneous  engineering  data. 
Size  6  x9K  in.,  bound  in  flexible  lather.  Price, 
$4.00. 


Steam  Power  Plants;  Their  Design  and  Construction 
By  Henry  C.  Meyer,  Fr.,  M.  E.  Third  edition,  fully 
revised.  One  of  the  standard  works  on  the  design  and 
construction  of  power  plants.  Covers  proportioning 
boilers,  selection  and  writing  specifications  for  steam 
engines,  selection  and  arrangement  of  auxiliaries,  con¬ 
struction  of  chimneys,  coal  handling,  etc.  219  pages. 
Size  6  X  9  in.  Illustrated  and  with  folding  plates. 
Price  $2.00  postpaid. 

Steam  Power  Plant  Piping  Systems.  By  W.  L. 
Morris,  M.  E.  A  complete  treatise  on  design,  instal. 
lation  and  maintenance,  covering  the  details  of  all 
phases  of  piping  and  giving  much  space  to  the  subject 
of  maintenance.  Expert  advice  given  on  problems 
arising  from  mistakes  and  breakdowns  in  the  piping. 
490  pages.  Size  6  x  9  in.  389  ills.  Price  $5.00  post¬ 
paid. 

Practical  Steam  and  Hot  Water  Heating.  Bjr  Alfred 
G.  Kin^  Containing  over  300  detailed  illustra¬ 
tions.  The  book  is  a  working  manual  for  heating 
contractors,  journeymen  steam  fitters,  architects 
and  builders.  Describes  various  systems  of  heat¬ 
ing  and  ventilation  and  includes  useful  data  and 
timles  for  estimating,  installing  and  testing  such 
systems.  8vo.  367  pages.  Price,  $3.00. 


Mechanics  of  Heating  and  Ventilating.  By  Konrad 
Meier.  Including  a  series  of  ten  charts  containing 
data  relating  to  the  flow  of  water,  steam  and  air, 
collected  by  Mr.  Meier  during  an  experience  of  26 
years  in  heating  and  ventilating  work,  both  in  this 
country  and  abroad.  Each  of  the  charts  replaces 
a  series  of  tables  on  the  subject,  giving  at  a  glance 
the  result  of  a  calculation  from  any  combination 
of  factors.  161  pages,  illustrated,  with  ten  large 
charts.  Size  6x9  in.  Price,  $5.00.  Separate 
sets  of  charts,  printed  on  cloth,  with  lines  in  dif¬ 
ferent  colors  and  mounted  on  boards.  Single 
charts,  $1.50.  Sets  of  ten  charts,  $15.00. 

Heating  and  Ventilating  Buildings,  a  standard 
manual  for  heating  engineers  and  architects.  By 
Prof.  R.  C.  Carpenter.  Fifth  edition,  largely  re¬ 
written,  577  pages,  277  illustrations,  8vo,  cloth, 
$4.00. 

Bandbook  for  Heating  and  Ventilating  Engineers.  By 
Prof.  James  D.  Hoffman  and  Benjamin  F.  Raber. 
The  latest  book  on  this  subject.  Unusually  com¬ 
prehensive.  320  pages,  with  45-page  appendix. 
Siae  414x6  K  in.,  bound  in  flexible  leather.  Price. 
$3.50. 

Qoastiona  and  Answers  on  the  Practice  and  Theory 
of  Steam  and  Hot-Water  Heating.  By  R.  M. 
Starbuck.  Illustrated.  $1.00. 

Ventilation  of  Boildings.  By  William  G.  Snow  and 
Thomas  Nolan.  83  pages.  Pocket  size.  Con¬ 
tains  a  statement  of  the  general  principles  of  ven- 
tflation  and  of  their  application  to  different  kinds 
of  buildings.  Boards,  50c. 

Steam  Heating  and  Ventilation.  By  Wm.  S.  Monroe. 
Containiim  formulas  and  data  valuable  in  the  de¬ 
signing  ot  heating  and  ventilating  plants.  Price, 
$2.00. 

SiMm-Blectric  Power  Plants.  By  Prank  Koester.  A 
practical  treatise  on  the  design  of  Central  Light  and 
*  Power  Stations  and  their  economical  construction 
and  operation.  473  pages.  340  ills.  Price,  IS.Oq. 

Practical  Manual  of  Steam  and  Hot  Water  Heat¬ 
ing.  By  E.  R.  Pierce.  Especially  useful  to  men  en¬ 
gaged  in  installing  steam  and  hot  water  heating  ap¬ 
paratus.  Easily  understood  and  comprehensive. 
Boiler  ratings  exhaustively  treated.  359  pages.  Size 
5%  X  8J4  in.  Cloth,  $2.50. 

Pipe  Fitting  Charts.  By  William  G.  Snow.  A 
valuable  reference  work  for  the  solution  of  knotty 
problems  in  connecting  up  steam  radiators,  boilers 
and  the  variety  of  appliances  used  in  combination 
high  and  low  pressure  plants.  285  pages.  232  illus¬ 
trations.  Price,  $1.50. 


Power,  Heating  and  Ventilation.  By  Charlea^L. 
Hubbard,  B.S.,  M.E.  A  treatise  for  designing  *114 
constructing  engineers  and  architects.  The  whola 
subject  of  heatmg  is  covered,  including  the  heatiiw 
of  large  institutions  with  central  plants.  Space  & 
also  devoted  to  electrical  matters  connected  with 
steam  plants.  647  pages.  Price,  $5.00  (three 
volumes  in  one). 

Rotes  on  Heating  and  Ventilation.  By  John  R. 
Allen.  152  Pages.  34  illustrations.  Size,  4^x 
6  }4  in.  One  of  the  new  books,  brought  quite  up 
to  date,  and  containing  much  information  to  guide 
the  intelligent  steam  fltterin  the  installation  and 
heating  and  ventilating  apparatus.  Cloth,  $2.50. 

Steam  Fitters’  Computation  and  Price  Book,  abridged. 
By  Mark  Dean.  Price,  $2.50. 

The  School  House.  Its  Heating  and  Ventflatioci. 
By  J.  A.  Moore.  204  pages,  illustrated.  $2.00. 

A  Manual  of  Heating  and  Ventilation,  for  engineers 
and  architects,  embracing  tables  and  formulas 
for  dimensions  of  pipes  for  steam  and  hot-water 
boilers,  flues,  etc.  By  P.  Schumann..  Second 
edition,  revised  and  enlaiged.  12mo,  $1.50. 

German  Formulas  and  Tables  for  Heating  and  Ven¬ 
tilating  Work,  especially  adapted  for  those  who 
plan  or  erect  heating  apparatus.  By  Prof.  J.  H. 
Kinealy.  Illustrated.  Price,  $1.00. 

Centrifugal  Fans.  By  J.  H.  Kinealy.  A  theoretical 
and  practical  treatise  on  fans  for  moving  air  in 
large  quantities  at  comparatively  low  pressures. 
206  pages.  39  diagrams.  Pull  limp  leather  pock- 
etbook  round  comers,  gilt  edges.  Price,  $5.00, 

The  Principles  of  Heating.  By  William  G.  Snow. 
A  practical  and  comprehensive  treatise  on  Applied 
Theory  in  Heating.  161  pages.  42  illustrations. 
38  tables.  Size,  6x9  in.  Cloth,  $2.00. 

Modem  Sanitary  Plumbing,  Steam  and  Hot  Water. 
By  James  J.  Lawler.  400  pages.  228  illustra 
tions.  Size,  6x9  in.  This  is  the  latest  edition  of 
Mr.  Lawler’s  well-known  work  on  this  subject - 
Price,  $4.00 

Steam  and  Hot  Water  Heating.  By  H.  C.  Lincoln. 
A  new  book  giving  an  elementary  knowledge  of  the 
principles  of  steam  and  hot  water  heating,  together 
with  their  practical  application  to  the  design  of 
complete  systems.  160  pages,  illus.  Size  6x9  in. 
Price,  $1.00. 
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